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Columbian Exhibition 
Notes. 


Editorial Correspondence. 

With this we are able to 
present on pages 1 and 2 
some views which give a very 
good idea of the general ap- 
pearance of the interior of 
Machinery Hall on May 26, 
when the photographs were 
taken. The first three of 
these were taken from the 
gallery in front of Chief Rob- 
inson’s Office at the east end 
of the building, and repre- 
sent views looking west 
through the three different 
naves extending through the 
main building and Annex, a 
distance of nearly 1,400 feet. 
All these views, except Fig. 
4, were taken early in the 
morning when few people, 
except those at work in the 
building, were there. On 
either side of Fig. 1 are to be 
seen the runways upon which 
moves the Sellers crane, and 
below which are the lines of 
shafting. At the left of this 
view is the power plant, the 
arrangement of which is 
shown in the plan view of 
the hall, published in our 
issue of November 17, 1892. 
Owing to the fact that the 
engine which furnishes elec- 
tric current to the Sellers 
crane was at the time suffer- 
ing from some disorder the 
crane could not be moved, 
but was standing at the ex- 
treme east end of the run- 
ways, and the camera stood 
on it. To this fact is to be 
attributed the absence from 
the view of a group of 
Worthington pumps which 
should be nearest the observer 
at the left, beyond which are 
the engines as shown, the one 
Whose fly-wheel pulley rises 
nearly to the height of the 
runway being the Allis 
2,000 horse-power engine, the 
largest here. It stands upon 
an elevated platform and the 
cylinders are toward the ob 
server, At the left of this 
against the outer wall is the 
main switch board for the 
electric system, this being of 
marble and a very elaborate 
ffair. The switch board of 

General Electric Com 
pany is near the observer and 
near the main aisle. It is 
also of marble, but at the 
time the photograph was 
tuken was incomplete, and 
men seen were at work 


m it. Seyond the Allis 
engine are still other engines 
Which do not show in the 
view, but some of which will be the subject 
of future illustrations, while still beyond 
these are the air compressors and a large 
paper making machine which is not 
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running, but which will take in paper pulp 
at one end and turn out finished 


the other. 


At the right of Fig. 1 the space nearest 
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the observer belongs to Canada, after which 


which is seen the small mining car upon an 
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white cloth is to contain 
milling machinery and _ be- 
yond this the covered pavil- 
ion is that of the Page Belt- 
ing Company, yet beyond 
this being the display of 
American wood working ma- 
chinery. 

Commencing at the left of 
Fig. 2, the space nearest the 
observer in which the fire 
engine is to be seen is the 
other portion of the Canadian 
section, beyond which is also 
that portion of the French 
section not shown in Fig. 1. 

The object seen in the cen- 
ter of the main aisle and 
apparently near the extreme 
end of the view is really near 
the further end of the main 
building, and is a soda foun- 
tain which stands upon a 
bridge spanning the tank, on 
cither side of which are group- 
ed the smaller pumps which 
draw their supply of water 
from this tank and make some 
display of its return. Just 
beyond the fountain and on 
both sides are tte American 
machine tools, these being 
almost entirely within the 
Annex. 

At the right of Fig. 2, and 
nearest the observer, is part 
of the section of Great Britain, 
the engine which drives the 
shafting for this being so near 
the gallery as to be out of 
sight. It is a Galloway com- 
pound, and will be illustrated 
later. Beyond the section 
devoted to the display of 
anvils from a single manufac- 
tory in England, are the only 
steam hammers shown in the 
Exhibition, there being two 
of these built by B and 8. 
Massey, of Manchester. Be 
yond this is the English textile 
machinery, and then comes 
part of the German section. 
At the right of this view, and 
just beyond the soda foun- 
tain, is the section devoted 
to the mechanical press, where 
the headquarters of the 
AMERICAN MAacipinist will 
be found, in Section 27, Col 
umn K-37, On the runways 
seen in this view is the Yale 
& Towne crane, which dimly 
shows in the extreme dis 
tance, 

In the foreground of Fig. 3 
both sides are British territory, 
the belt which connects their 
two lines of shafting being 
seen nearest the observer. 
Beyond the British are the 
Germans on both sides, be- 
yond them on the left being 
New South Wales, and on the 
right the American printing 


presses; both sides of that part of the Annex 
comes part of the French section, within which appears in this view being taken up 
by the display of American textile machin- 


inclined track. The section inclosed by a ery. The Morgan Engineering Company’s 
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crane covers this bay and appears in the 
extyeme distance. 

Fig. 4 is a view of the central bay (the 
Fig. 2), but is taken 
In the foreground are 
been run in with 
Since the photo- 


same one shown in 
from the other end, 
some cars which have 
machinery for installation. 
graph wasTtaken,a good deal of this track 
has been covered by flooring, but that por- 
tion nearest the observer is still open for 
use. This view includes most of the space 
devoted to American machine 
tools, the partly erected 
planer, a portion of which 
shows at the right, being the 
Niles Tool Works 120 inch 
machine. Beyond this are 
the exhibits of Warner «& 
Swasey, Brown & Sharpe 
Mfg. Co., Pratt & Whitney 
Co., Fox Machine Co., De 
trick & Harvey and the Pond 
Machine Tool Works. On 
the left the first exhibit seen 
is that of the E. Horton & Son 
Co., beyond which are the 
Billings & Spencer Co., 
Gisholt Machine Works 
Beaman & Smith, E. W. Bliss 
Co., Lodge & Davis Machine 
Tool Co., Hendey Machine 
Tool Co., and Hill, Clarke & 
Co. The 
do not, of course, constitute 


names mentioned 


a complete catalogue of all 
the exhibits, but are merely 
those which 
prominently in the 
given, it being the intention 
to deal separately with such 
of the exhibits as seem to 


appear most 


views 


require special mention. 

Though rapid progress is 
being made in the work of 
completing the exhibits, so 
much yet remains to be done 
at this writing that the Ex 
hibition must still be pro 
nounced far from complete. 
And yet few who come here 
and go over it feel as though 
there was any lack of things 
to see in the aggregate, for 
it is a giant show. 

People are not coming in 
as great numbers as the 
management desire, however, 
this being due probably to 
the combined facts that the 
Exhibition is not complete, 
that the railroads offer prac 
tically no inducements, and 
that people have been warned 
of the extortion which has 
been practiced here. Of the 
latter, however, it can be said 
that it has now largely been 
done away with, and that one 
can go in accordance with 
his purse somewhat, though 
as is always the case in such 
affairs, it is very easy tospend 
lots of money, great care hav 
ing been taken to insure that 
there should be the very best 
facilities for this. 

It seems to be the general 
impression that from 
Germany will come the most 
systematic efforts to profit by 
what is to be learned at the 
Exhibition, some of those who 


here 


have machinery and tools on 
exhibition here seeming to 
think that it is almost sure 
that any valuable 
features shown by them will be fully un- 
derstood, and probably more or less used in 
that country. At the same time Germany 
herself makes a very creditable exhibit in 
nearly every department, the exhibit of 
Krupp, though it is not yet open to the 
public, being destined to be one of the most 
attractive features. At the main portal to 
Machinery Hall are to be seen some speci- 


new «and 


mens of German machine work, among them 
a pulley which is by estimation about 12 


feet diameter and 24 inches face. It isa cust 





AMERICAN 
and turned pulley, split, with a double set 
of arms, and the joint, which is a broken 
one, instead of being half way between two 
adjacent pairs of arms, as we usually see it, 
passes right through the center of the four 
arms which are parallel with each other, and 
there are binding bolts not only at the hub 
and rim but midway of the length of the 
armsas well. Then too, there are connecting 
pieces between each pair of arms that are side 
by side, these being cast solid, and placed 
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and gave them an opportunity to do some 
pumping, and make something of a display 
which they at oncé proceeded to do. 

The fact that most of the men who are in 
charge of engines and dynamos here are 
quite young men is very noticeable. Most 
of them are as bright as youthful, though 
occasionally one is found that is troubled 
just the least bit with a swelled head, and 
fails to realize that some of the men who 
may come around and ask questions about 
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about midway between the hub and the rim. 
They are oval in section like the arms of 
the pulley, and the joint passes through 
two of them, It is an excellent example of 
pulley making, and I 
equal elsewhere. 


have not seen its 


29th, water 
was for the first time turned into the tank 


During the morning of the 


in Machinery Hall, and the pump men 
grouped about it began to wear a more 
pleasant expression, for this not only filled 
the tank, but 


that ‘‘long-felt want,” also, 





the engines may be the very brightest and 
best engineers of the country. One of these 
was answering in a very lofty and dignified, 
not to say supercilious manner the questions 
of a 
gentleman the other day, and I was much 
amused by the conversation which I hap 


very modest and unpretentious old 


pened to hear. The man in charge did not 
know, as I did, that he was talking to one 
of the brightest engineers and mechanics 
now living—a very prominent manufacturer 
of steam engines himself—and the result was 
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that he not only showed his general ig: 
rance of steam engineering, but made a ve 
bad impression for himself in a quart 
where it would have been well worth his 
while to have made the very best possil 
impression. The temptation to be afflicted 
slightly in the manner indicated is probab 
pretty strong for a man who is away fri 
home and in charge of important machine 
about which all sorts of people are contin 
ally asking all sorts of questions, but the 
are probably few plac: 
where it is less appropriate 
more disastrous’for the affli: 
ed one. 

I have just heard from 
engineer a story which I ha: 
every reason to believe is 
true one, and 
‘“The best laid schemes 
mice an’ men gang aftagley 

There was some fear tha 
the electrical and spring d 
vice by which the big Allis 
engine was to be started, | 
the pressing of a button | 
President Cleveland, might 
fail to work, and as a pre 
‘aution, boys were station: 
at intervals between th; 
speaker’s stand and the e: 
gine to give the signal by 
raising of the arms when 1] 
supreme moment arrived 
Mr. Reynolds standing at th 
main throttle to open it at tl 
proper time. But about a 
minute and a half before the 
button was pressed, one o{ 
the boys, growing tired of 
waiting, yawned and stretch 
ed his arms above his head 
the next boy, whose ‘ey: 
was on the gun,” interpreted 
this as the signal, raised his 


shows hoy 


arms, and the signal passed 
on to Mr. Reynolds, who 
promptly opened the throttle 
and started the engine, sup- 
posing, of course, that th 
electric device had failed to 
work, Afterward the button 
was pressed and the small 
throttle valve opened. Soit is 
not true that President Cleve- 
land started the big engine, 
but that its designer started 
it from a signal given by a 
boy unknown to fame. The 
starting device, by the way, 
is nothing but a spiral spring 
which turns a small sprocket 
wheel from which a 
runs to a larger sprocket 
which is on the valve stem 
As a well-known engineer r¢ 


chain 


marked upon seeing it, ther 
is nothing mysterious about 
it, and nothing about it that 
could not be rigged up by 
high school boy in about an 
hour, yet it is heralded as 
though it were one of th 
greatest engineering achieve 
ments of the age. 

F. J. M. 

Jackson Park, May 31. 

———_~-@ibe——— 

In an article on tire fra 
railroads 
in the ‘‘ Transactions” of t1 
Vereen fur KRisenbahnkund 
Mr. Bork that in tl 
seven years from 1884 to 189 
the number of 
amounted to a 


tures on German 


says 


little mor 
than one-half of one per cent., so that fe 
every hundred axles there was somewha 
more than one broken tire. In 1890 alon 
thirty trains were derailed in Germany 

the direct result of tire fractures. Mr. Bor 
gives the appended table of tire thickness« 
and fracture percentages for each thicknes 
as observed on the German lines :—6 cm 
.025 per cent.; 5 to 6 cm., .080; 4.4 to 5 em 
.290; 3.5 to4 em., .540; 3.4 to 38.5em.. 1.051 
2.5 to 3 cm., 1.650; 2 to 2.5 cm., 1.850 pe 


cent. 
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No. 9 Double-cylinder Planer and 
Smoother. 


This machine, of which we give an illus- 
tration, is made by J A. Fay & Egan Com- 
pany, Cincinnati, Ohio. It is a heavy ma- 
chine, so constructed as to be easy of opera- 
tion, and to do equally good work on the up- 
per and under surfaces. To accomplish the 
ends desired, some new features are brought 
into play in the construction. The frame is 
cored out and substantially braced, and all 
necessary parts are planed, so that when 
bolted together the whole is strong and rigid. 

The main bed is fitted to planed ways in 
the frame, and raised and lowered on in- 
clines by means of two screws, operated by 
a center pinion and hand-wheel convenient 
to the operator. An extra adjustment is 
also provided for raising and lowering the 
receiving plate of the lower cylinder, so as 
to change the amount of cut while the stock 
is being fed through. All adjustments are 
made from the working end of the machine. 

The feed consists of six strongly geared 
feed rolls of large diameter. The fluted .or 
upper front feed roll is divided into two 
rolls, each driven by powerful gearing, and 
made to raise and lower 
independent of each other, 
so that two boards or four 
strips of different thick- 
ness can be fed through 
the machine alongside of 
euch other, and reduced 
to the same thickness. 
Both rolls are supplied 
with an independent chip 
breaker to hold the stock 
solidly to the bed. Each 
end of the upper feed rolls 
is weighted independent- 
ly, making a reliable and 
positive feed. There are 
two feeds to the machine, 
controlled 
by the 
speed of 
the main 
cylinder, so 
that if the 
speed of the 
cylinder 
slackens up 
the feed 
does so too, 
proportion - 
ately. The 
last. pair of 
feed rolls 
are placed 
outside of 
the lower 
cylinder. 

The cyl- 
inders are 
of solid 
steel, and four-sided, so that two or four 
knives may be used on the cylinder as de- 
sired. The upper cylinder is belted from 
both sides of the machine. 

Suitable arrangements are made to dis- 
connect the lower cylinder and entire box- 
ing, which can be taken out very quickly 
when desired. The pressure bars are made 
to work on the circle of the head, holding 
the stock down to the bed and close to the 
knife, thereby preventing tearing out and 
clipping of ends of boards, and insuring 
first-class, smooth work, on either hard or 
soft wood, either straight or cross-grained, 
One of the advantages, especially in the 
wider size, is that the stock can be passed 
diagonally under the cylinder, which is be- 
lieved to be better than running the cyl- 
inder in a diagonal position, as it permits 
Straight belts being run to the cylinder. 

This machine is said to be especially 
adapted to planing straight stock, when 
straight and cross-grained stock is built up, 
and is recommended to furniture manu- 


a 


facturers who have stock to dress on one or 
both sides, and who have wide, hardwood 
table tops and other glued-up work to plane. 
It is also recommended for planing-mills, box 
and carriage factories, and general work, and 
for piano and organ work which must neces- 
sarily be planed exceptionally smooth. 


AMERICAN 
World’s Fair Management. 


After reading in your issue of June 1st 
the item ‘‘ Columbian Exhibition Notes,” I 
feel that some few statements should be 
answered by a person familiar enough with 
the affairs of the Department of Machinery 
to correct the impressions likely to be re- 
ceived by a stranger not, having yet visited 
the Fair. In an undertaking of so vast a 
scope, necessitating a large subdivision of 
labor, with a seeming multiplicity of guid- 
ing hands, mistakes are to be expected, 
petty jealousies cannot be avoided, and 
friction is inevitable. This enterprise has 
not been without its share of those three 
unpleasant features, but taking into con- 
sideration the above, in addition to an ex- 
ceptionally severe winter, followed by a late 
rainy spring, one might almost say miracles 
had been wrought. 

My principal reason in writing this article 
is first, to correct the seemingly universal 
impression that the Department of Machin- 
ery has been manipulated for the pecuniary 
benetit of the stockholders of the Exposi- 
tion, and to the disadvantage of and with 
apparently no regard for the exhibitor, and 


No. 9 DOUBLE-CYLINDER 


secondly, to place certain so-called arbitrary 
rulings before the eyes of the machinery 
world in a clearer and more favorable light. 

To begin, the exhibitors in the Depart- 
ment of Machinery represent the leading 
machine manufacturers of the world. There 
has been brought together under one roof, 
not only the wonderful automatic concep- 
tions of our modern inventors, doing work 
formerly requiring many machines and ex 
pert mechanics, but the old standard tools, 
such as the lathe, planer and drill, greatly 
improved in mechanical detail, but still 
doing the same work as of old, although at 
a greatly reduced expenditure of time and 
power. These tools are all necessary, and 
will continue so to the end of time in the 
manufacture of machinery, and should have 
their place in this class of exhibits. It has 
been the earnest endeavor of the chief, Mr. 
Robinson, to secure a representation of all 
varieties of machinery required not only in 
the production of textile fabric and mer- 
chandise of all kinds, but of the machine 
tools used in the production of these very 
machines. In connection with the above, I 
wish to say a few words in regard to power, 
distribution of it, and the charges. 

Power is furnished the Exposition free. 
What does that mean? Simply this; the 
boilers, engines and pumps are loaned for a 
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period of six months. The firemen, engi- 
neers, oilers, and all others connected with 
the power plant are furnished by the Ex- 
position, together with fuel, no small mat- 
ter in itself, and all other expenses accom- 
panying an ordinary power plant. In 
addition to the above fact all the ap- 
paratus is new, necessitating additional 
care and attention, coupled with the fact 
that the whole plant must be razed to the 
ground, and dismantled as carefully as it 
was erected, should convince any fair-minded 
person that the Department of Machinery 
has much more expense to incur than an 
old-established power plant. : 

In reference to the statement that an ex- 
hibitor using free power will not be allowed 
to show his machinery whenever he chooses, 
I have a few words of explanation to make. 
Each different line shaft has its quota of 
exhibitors utilizing power. Before know- 
ing the amount of power required by 
exhibitors on that shaft, it was impossible 
to guarantee them power all the time, or 
even on demand. It was necessary to wait 
until all applications for power were in 
before the amount desired, and the time 
same would be allowed, could be deter- 
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PLANER AND SMOOTHER, 


mined. This branch of the work has been 
greatly hindered by the delay and neglect 
of a large majority of the exhibitors them- 
selves. It was impossible to estimate how 
much power would be required by any set 
of exhibitors on a line shaft. It was im- 
possible to agree to accommodate them all 
at one time, or run the risk of overloading 
an engine at any time by all the power 
being thrown on the shaft at once. It has 
been the aim and endeavor to give exhibitors 
every possible means of making rapid 
progress, and insuring the complete success 
of their exhibits. In only two cases has the 
amount of power applied for by exhibitors 
ona certain shaft exceeded the capacity of 
the engine driving it, and in these cases it 
will be necessary to limit the use of free 
power to avery slight extent, and to the 
best interests of all. 

In another statement you call attention to 
the ruling in reference to the belting below 
the floor. By a decision of the underwriters 
each exhibitor having counter-shafting un- 
der the floor was compelled to inclose it in 
a fire proof room. This seems to me no 
more than right, considering the exceed 
ingly inflammable condition of the joists 
and posts which later on in the summer 
will become absolutely dangerous from the 
great heat generated by the immense steam 


en 


pipes running in every direction. This 
ruling not only protects the insurance com- 
pany and the Exposition company, but the 
exhibitor himself, who has no desire fora 
fire, and should join hands willingly with 
the Exposition authorities in 
against it. 

There is but one more statement in your 
article to which I wish to call attention, and 
that is the allusion to red tape. In all 
large institutions, and especially one of 
such magnitude as this, red tape is bound 
to crop out, appearing to outsiders ab- 
solutely ridiculous, but to one familiar with 
the immense amount of work necessary to 
accomplish any systematic result this red 
tape not only appears wise but absolutely 
essential. With such an army of clerks and 
employes, whose work primarily must in- 
termingle, to be finally boiled down to one 
magnificent record of the whole, every- 
thing must be complete, reports must tally, 
books must and accounts must 
balance. I wish to say that looking back 
on the amount of clerical work performed 
in this vast undertaking, I shall, for my 


guarding 


compare, 


g; 
part, always regard the originator of this 
wonderful system of check and counter- 
check with the greatest of 
admiration. 

The Department of Ma- 
chinery is gradually as- 
suming an order of gran- 
deur and beauty out of a 
most inconceivable state 
of chaos, and will in the 
course of a few days draw 
the eyes of the world to 
its wonderful collection of 
mechanical gems, 

CALVIN E. PEASE. 

Department of  Ma- 
chinery, World's Colum- 
bian Exposition, 
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do catcher, 
‘* Speedy ” 
was recent 
ly launched 
by Thorny- 
croft & Co. 
for the Brit- 
ish navy. 
Some of 
her dimen- 
sions are: 
Length, 230 


feet be- 
tween per- 
pendicu- 
lars; 242 
feet over 
all; beam, 
oO” 


we feet; 
draught, 
8 feet 94 
It. P., 4,500; 


guns ; } 


inches ; displacement, 810; I. 
armament, two 4.7 Q. F. 
pounders 


four 3- 
eight 18- 
inch torpedoes; complement, 92 men. She 
was launched with boilers and engines on 
board. 


; three torpedo tubes ; 


“=> 

It appears from English papers that train 
wrecking, or attempts at train wrecking are 
not confined to this country. 
Engineer says: 


The London 
‘‘A goods train on the South-Western 
Railway on Sunday night ran into a large 
plank which had been placed across the line 
between Grately and Andover. There have 
been, within six months, three previous at- 
tempts to wreck trains in the neighborhood 
of Salisbury, and the railway company has 
offered £100 reward for the detection of the 
offenders, and time too.” 
—_—__ +> —_—- 

Cessations of labor, accompanied by bel- 
ligerent tactics, such as those which at the 
moment are driving Belgian trade in iron 
and coal to Great Britain and other coun- 
tries, and checking Hull's career as a sea- 
port to the other English 
havens, are, as most people know, not a 
modern Strikes occurred cen- 
turies ago, and their outcome was just as 
disastrous as is that of present day work 


advantage of 


innovation. 








year 1329 a strike of 
brass workers was initiated in Breslau, 
Silesia, which lasted a year. Fifty-six years 
later, in 1885, one of blacksmiths took place 
in Danzig, which only ended, but then 
authorities 
obtained permission to issue an edict pro- 
claiming that until further notice any work- 
man refusing to obey the lawful dictates of 
his employer as to continuing operations 
was to be summarily deprived of his ears. 


struggles. In the 


rather abruptly, when the local 


Tron. 
Mle ~ 


Molding a Condenser. 


By JosEpH HORNER. 

The accompanying figures illustrate the 
molding of the condenser, the pattern for 
which I have previously illustrated. 

Fig. 1 illustrates the mold in section with 
the pattern in situ, completely rammed up 
und inclosed in its flasks in readiness for 
parting and delivery. Some of the subse- 
quent figures illustrate the various stages 
of this ramming up and molding. 

There are five separate box parts in Fig. 1, 
A, B, CU, D, E; Fig. 2 shows the first stage 
of the process. The first stage in the mold- 
ing consists in laying the part B upon the 
foundry floor, with the joint face, Fig. 1 4, 
lowermost, and placing the portions of the 
pattern, #, @, 1H, upon a level bed with the 
joint that runs through the condenser body 
upon the leveled bed upon which the joint 
face b rests. Fig. 2 shows that portion of 
the pattern in plan, laid within the box in 
readiness for ramming. Plates are bolted 
between flask the sides at /, A, to sustain the 
mass of sand when the flask is turned over 
presently. A plate / is also bolted where 
shown, see Fig. 1, to afford sustenance to 
the mass of sand and ashes at M, Fig. 1. 
This mass of sand is unavoidable in conse- 
quence of the overhang of the base, molded 
above, which overhang requires a flask much 
larger than would be wanted for the con- 
denser body merely. When large masses of 
sand like this, whether green or dried, occur 
in molds, it is usual to fill up the central 
portion with a quantity of cinders as shown 
at M, to assist the due venting of the mold. 

After the flask B is rammed the drag flask 
A, Fig. 1, is lowered upon it, Fig. 3. The 
joint at a is necessary because the flange NV, 
N, with the prints ¢, f, must be left loose 
from G, H for delivery. In the figure the 
joint of the pattern here coincides exactly 
with the joint a of the flasks. Of course 
unless flasks are specially made for a job this 
does not necessarily or often happen; but if 
the joint of the flange does not coincide with 
the joint of the flask the sand joint is 
sleeked with a slope, either downwards or 
upwards as may be necessary. The ram- 
ming of the flask A is now done, and the 
two flasks, cottered together, are turned over 
bodily into the position which they occupy 
in Fig. 1 in readiness for flask C. 

Flask C contains the remaining portion 
Fk’ of the condenser body doweled to F. 
Fig. 1 shows the flask C and pattern in sec- 
tion, and Fig. 4 shows the flask in plan 
with the joint face of the pattern F, ex- 
posed in readiness to receive the portion F’. 
In this middle part there are plates O and P 
bolted across the bottom between the sides 
to carry the Without this 
precaution the mass of sand would proba- 
bly fall out on the parting of the flasks 
along the line +, Fig. 1, and the lifting away 
of CG. There is also a plate Y put across to 
sustain the mass of sand and ashes at R, 
Fig. 1. A runner is rammed up at S, and 
an ingate at 7’, Fig. 1,. the casting being 
poured at the sides of the flanges, so that 
the metal does not beat against the core. 

On the joint face C the flask D is laid, 
and the base of the pattern U is laid upon 
F’. This is shown in planin Fig. 5—com 
pare with Fig. 1. Certain projections on 
its lower face, as the boss for the pillar, and 
a portion of the bearings (seen in Fig. 1) 
have to be bedded in flask (, but the bulk 
of the base U comes in the flask D 

In this flask also there are plates V W 
bolted near the ends to sustain the 
sand: but besides these there are drawback 


mass of sand. 


across 


AMERICAN 


plates X, Y, Z, upon which the sand at the 
sides and in the middle of the base U U is 
lifted away after ramming in order to facili- 
tate the cleaning up and coring up of the 
mold. Each of these drawback plates is 
and with 


provided with eyes for lifting, 
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vertical rods cast in to sustain the sand. 
There are also horizontal rods, g, cast on X 
and Y to carry the sand above the condenser 
body. All these 
plan in Figs. 1 and 5 respectively. 


The sand is rammed over the plates about 


are seen in elevation and 
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level with the upper curved contour of the 
base, and thence sloping sand joints are 
made to the joint face d of the flask, Fig. 1. 
This is partly indicated by the dotted lines h 
in Fig. 1, and by the darker shading in Fig. 
6. The eyes of the drawback plates are seen 
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uncovered in Fig. 6, as they must be in or 
der that the drawbacks may be lifted away. 
They are not fitted up until the molding is 
completed. 

The i is 
Fig. 1, are hung plentifully from the bars to 


cope now put on. Lifters ¢, 
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assist in sustaining the sand. Riser pins K 
are rammed up in the positions shown, ind 
also small vent pipes 7 7 over the positions 
where the core vents are to be put. 

The box parts are now separated and the 

pattern withdrawn as follows: The cope £ 
is lifted off and turned over for cleaning \) 
No portion cf the pattern is left in the c pe 
but there is only the joint face over the 
curved top terminal face of the pattern, 
The portion of the pattern marked JU is then 
lifted out vertically in the direction of the 
arrow. Then the three drawbacks X, |, 7 
are taken away, and the several parts mend. 
ed and cleaned up. Flask C is next turned 
over and the pattern part 7” withdrawn in 
the direction of its arrow, the bracket, m, 
being drawn afterwards into the space left 
by #’. Afterwards F G are lifted vertical 
ly as shown by the arrow, and H diagon:l- 
ly as seen by its arrow. The flasks are then 
parted at a, and the flange N N with its 
prints e f lifted vertically. After the parts 
of the mold have been all mended up thy 
are put into the stove to be dried. 
_ Figs. 7, 8, ¥ illustrate the mold cored up 
ready for pouring. Fig. 7 is an external 
view of the flasks, cottered together, with 
runner and risercups. Fig. 8 is a vertical 
section through the mold after pouring, and 
Fig. 9is a plan of the cope. We will now 
take this in detail. The flasks, ete., ure 
similarly lettered in all the figures, so that 
there will be no difficulty in connecting iden 
tical parts with the previous figures. The 
flasks are put together in the foundry pit in 
order to bring the pouring basins about on a 
level with the foundry floor, 

First in Fig. 8 the drag A is laid down on 
a level and vented bed, and the small core /f 
is put into its print, the vent being carried 
down, as shown, into the vented bed. The 
flask B is now put on and cottered to A 
The core G G for the head @ in Fig. 1 is 
carried in the print impression eé, and the 
vent is brought out at the bottom as shown 
It might be brought into the main condenser 
core, but then there would be risk of metal 
choking up the vent there, the joint face of 
the two cores making merely a butt joint 
without a print impression. When practi 
cable it is always safer to bring a vent away 
through a print impression than against a 
surface or butt joint. Cores in print im 
pressions are secured better. Note the grid 
upon which the core G G@ is rammed up 
This is broke up after casting and removed 
through the condenser body. The core « 1 
its into the print n seen in Figs. 1-4. It 
takes out the recess between the slipper 
guides. The vent is brought away through 
the print impression, and out at an opening 
in the side of the flask, n’, in Fig. 7. 

The condenser core #’ F’ is now put into 
its prints p pin Figs. 1-5. It is built on a 
grid seen in section in Fig. 8, and shown in 
plan in Fig. 10. It is a lattice work of cast 
iron with rods of wrought-iron a a cast in 
all the intersections of the bars. The 
wrought-iron rods as shown in Fig. 8 are 
made of such a length as to occupy nearly 
Eyes ure 
cast at 4 d for lifting the core into the mold 
After the casting is made the core is 
broken up and the grid drawn out bodily 
endwise from the condenser, 

The flask C lowered into 
over the core /’ #. No chaplets or stays ure 
necessary because the core is sustained at 
each end throughout its entire depth with 
the prints p p. The vents from the core 
come out through the box sides at g, Fig. 7 

The flask D is now put in place, and the 
drawback plates X and Z, Fig. 5, carrying 
their portions of the mold, are put back into 
the same position which they occupied dur 
ing the ramming of the pattern. The bea: 
ing cores 7’, Figs. 8and 11, are then dropped 
down and slid sideways into those portious 
of their print impressions which are formed 
in the sand carried upon Nand Z. Then thie 
middle drawback plate Y is lowered into 
place, and the print impressions formed iu 
that; 7 7’, in Fig. 5, confine the inner ends 
of the bearing cores 7 r. 


the entire thickness of the core. 


is now place 


The two cores, 
U, Figs. 8 and 11, are next put in and lik 
wise the end core S. With the exception of 
u single print to carry one end of S, see Fi 
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11, there are no prints for these cores, and 
they are therefore carried upon nails or 
chaplets, and stayed also with chaplets at 
Three of the bottom nails are 
shown in Fig. 8, f, and those at the sides in 
Fig. 11, uw, the latter being a plan view of 
the flask D with drawbacks and cores ix 
situ. These nails being well imbedded and 
rammed up in the sand cannot move, and 
therefore the positions of the cores will not 
be altered during pouring. Further provi- 
sion is made however to prevent the lifting 
if the cores. On the main core U U three 
small cores v, v, ¢ are rammed. There are 
primarily hand holes for the removal of the 
grid in small fragments after casting, but 
being made of the same thickness as the top 
metal they serve the same function as the 
nails « at the sides. 

In addition, however, to these there ure 
iron stops, «, made to press down upon the 
cores, and confined from lifting at the top of 
the cope. 


he sides. 


The lower ends of the stops rest 
upon small metal plates let slightly into the 
top of the cores. ‘The air from the core S is 
brought out at the end where it enters the 
print, and through the side of the flask at 
in Fig. 7. A portion is also brought up 
through the vent pipe y. The air from the 
cores U U is brought up through the central 
small cores V V, and out at the vent pipes, 
Z, Figs. 7, 8, 9. 

The small cores for the hold-down bolts 
ire shown at OO. The pouring basin is 
shown at A’ A, Figs. 7-9, and the runners at 
SS, Figs. 8-9. The riser cups are shown at 
L. Land M M, Figs. 7-9. Fig. 9 is a plan of 
the cope ready for pouring. ‘The lugs and 
their cotters, the swivels and handles of the 
flasks, and the shapes of the bars or stays 
need no comment, being self-explanatory. 





a 
Combined Sawing, Boring and Chamfer- 
ing Machine for Wagon and Carriage 
Makers, 
This machine has been designed especially 
for wagon makers. 
machine carrying a 12 


It is a small compact 

circular saw, having 
loose or tight pulleys for starting or stop 
ping the entire machine, and friction clutches 
for running the saw or the chamfering cut 
ter independently. 

The saw, the chamfering cutter and the 
boring bit are all carried on separate arbors, 
running at proper speeds and not interfering 
with each other. None of — 
them need to be removed to 
make room for the others, 
but when it is desired to cut 
yvrooves, the circular saw 
can be replaced by a dado 
head. The table is hinged 
at the back and arranged to 
swing up and down by 
ieans of a screw, to give 
the saw or the dado head 
any desired depth of cut. 

It is provided with a rip 
auge, and with either one 
rr two 
The boring table is adjust 
ible vertically by means of 
a screw, and it slides to and 
from the bit by the opera 
tion of a hand-lever, It is 
provided with an adjust 
ible stop to limit the depth 
f hole bored, and with an 


cross cut — slides. 


adjustable fence and gauge 
to determine the position of 
the hole. When so ordered, this table can 
be made to slide sideways also against ad 
justable stops; this enables two holes to be 
bored at a predetermined distance apart 
without removing the work from the table 
Che chamfering is done by an independent 
cutter, which can be set to cut any width 
ip to one inch. All bearings and loose 
pulleys are self oiling; bearing caps are 
planed in, lined with the best babbitt metal 
ind provided with back pressure screws, 

The machine is self-contained on a box 
shaped body made in one piece, and not 
liable to twist out of shape when placed on 
i weak or uneven floor, <A belt shifter is 
provided which will catch the belt in any 
lirection from which it may come, 
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Weight, about 700 pounds. Floor space 
required, 5 feet by 3 feet 2 inches. The 
tight and loose pulleys are 8 inches diameter 
for a 38-inch belt, and should make about 
765 turns per minute. It is manufactured 





by P. Pryibil, 498-510 West Forty-first 
street, New York City. 
ane Se 
Three-inch Cutting-of and Centering 
Lathe. 


This lathe, a cut of which is shown, is 
designed for use in the machine shop and 
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plates under tool, latches and pins in feed 
motion, and all nuts and bolts subject to 
wear are of steel, hardened. 

Especial pains has been taken to make 
the centering attachment strong and rigid, 
and at the same time sensitive enough for 
small drills. A hollow box-section frame 
carries two bearings fora sliding sleeve, in 
which the spindle runs on one end, with a 
counterbalance weight at the opposite end; 
this swings up and down on an eccentric 
pin against an angle plate cast with the 
bed. As shown in the cut, this frame is 





COMBINED SAWING, BORING 


tool room for cutting off and centering 
stock, notching down for shoulders, cutting 
off for 


heavy and strongly webbed, and the plan 


washers, etc. The bed casting is 
has been followed of casting the head-stock 
and as many other parts as is practicable in 
one piece with the bed, gaining any advan 
tage of strength and rigidity that may be 
had in this way. 

The tool-slide has a length of 10 inches, 
and is 6 inches in width. 
wearing surface, especially when it is con 


This gives liberal 
sidered that its extreme travel is only 2 
diameter, and 
in which it works is 3 inches 


inches. The feed screw is 


the brass nut 













AND CHAMFERING MACHINE. 


thrown up to permit rods to pass under for 
cutting off, but by one movement of the 
feed lever it may be swung down against 
an adjustable stop, where it may be fastened 
if desired, or may be kept down by a slight 
downward pressure of the hand, while a 
forward movement feeds the revolving drill 
or countersink against the work, which re- 
volves with the chuck in an opposite direc 
tion, 

This vives results in centering that are 
satisfactory for most work; where great re- 
finement is required, as for turned rods or 
those accurately drawn or rolled, the rest 


shown on the floor is used. ‘This is made 
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The main spindle of machine has a 38- 
inch hole; the cones are for 4 inch belt 
The countershaft has two speeds, giving, 
with cones, six changes. Oil pots are pro 
vided to separate oil and chips, the lower 
one swinging on hinges to facilitate the 
emptying of chips. 

The manufacturer is 
Cleveland, Ohio. 


Wim. M. Moore, 
— + i - 
LETTERS FROM PRACTICAL MEN, 
Large Siphons, 
Machinist : 
Several years ago an electric light plant 
of my acquaintance ran short of 


Kditor American 


water. 
The main source of supply consisted of two 
wells, each about 40 feet deep and perhaps 
5 feet in diameter. These in turn were 
dependent on those traditional ‘‘ veins” of 
water, which are popularly supposed to 
flow in various directions under most in 
terior prairie I wish, by the way, 
that some systematic study could be made 
of this matter. I once set some students to 
work on it. The plan was to collect samples 
of water from different parts of the town, 
us many as possible, and see if there was 
any indication of anything like ‘ veins.” 
In a college pure and simple it is hard to 
get much done this way for various reasons, 


towns 


but so faras the work went, it looked a little 
as if there were lines on which wells yielded 
water of identical chemical composition, To 
return to the main subject now, the wells, 
as I said, failed, or rather showed decided 
signs of failure, and it became necessary to 
find immediately some other source of sup 
ply, a very serious problem in such a town 
with no river or deep well. At some little 
we should call 
it a mud hole here—and it was desired to 
connect with it in some way, 


distance was a small pond 


The idea first proposed was to connect the 
pond with the feed pump at the station, but 
this was soon given up for obvious reasons 
the level of the pond was almost identical 
with that of the pump, Secondly, it was 
proposed to put the pump at the pond end 
und force the water through to the station, 
This wasalso given up forreasons which seem 
yuite obvious—when the distance between 
pump and pond is taken into account, 1,700 
feet. I do not say that this was not really 
the best way, but it was given up anyway. 

The plan which was hailed with approval 

was to séphon the water over 
from the pond to one of 
the wells at the lighting 
station. The apparent 
cheapness of the plan was 


its salvation. The stock 
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THREE-INCH CUTTING-OFI 


long, and is fitted in a counterbore in the 


lower part of the slide, which takes the 


thrust. Automatic feed by means of a 
worm and tangent wheel is provided, with 
automatic release at any point. 

There is a sliding block fitted to T slot in 
which the tool-post is held, adjustable in 
line with spindle and with one end so formed 
us to partly encircle the tool-post with two 
The 
use of this is to provide for quickly setting 


points for side of tool to abut against. 


the cutting tool in exact line with the feed 
ing movementand at right angles to spindle. 
By this means the tool may be very quickly 
adjusted to long bars, which it is difficult 
to move endwise 
This piece, 


to a small fraction of an 


inch, together with tool-post, 


Pa ee 


AND CENTERING LATHE. 


with three bearings adjustable to any di 
It may be bolted 
to slide where the tool-post usually is, and 
trues the rod at that point, which is centered 
independently of the chuck nearest the cen 
tering spindle, the rod being driven by the 


ameter within its range. 


other chuck on the main spindle. 

For driving the centering spindle a sepa 
rate countershaft is used, both to give this 
spindle suitable speed and to center pieces 
of irregular form, in which. case the drill is 
held in the chuck at outer end of spindle, 
the gauge rod being pointed to act us a 
dead center, the supporting rod shown 
viving sufficient stability for the purpose. 

A bracket may be fitted to either rod to 
hold jigs for drilling small work, 








that it 
would be necessary to use 
2-inch pipe, any-way, no 
matter What plan was adopt 
ed, and the 
would 


. | holders decided 


siphon plan 


then involve no 
further expense. 

In detail the plan was as 
follows: The siphon was 
to be between the pond 
level and the level of the 
water in one of the wells, 
Which was 30 feet below 

¢ the pond level, so the siphon 
| would have a ‘‘ head” of 
30 feet. It was thought 
that this was abundant 
forthwith the 
construction of the siphon 
1,700 feet in length 
with two ventle bends (not elbows) in the 
pipe, which was 2-inch pipe. 





head, «and 
was begun. It was 


As I remem 
ber it the highest point in the siphon was 
ut about one-third the total distance from 
the pond and nearest the pond, At this 
highest point a pump was placed, whose 
mission was to fill the pipe when necessary. 

The pipe was very well laid, and the trial 
was, I think, a very fair one. 
The siphon 
short time and then stop, 


It was un 
successful, would run for u 
Of course, the 
flow would slacken and stop anyway after 
a while, because the dead is all the time 
diminishing, but this was never the cause of 
the stopping. It was mainly air in the pipe. 


If my memory is correct, there were at 














tempts made to get the air out at the ‘ high- 
est point” where a superficial view of the 
matter theoretically would lead one to place 
it. As a matter of fact the air was not in 
the top of the loop when the siphon was 
running. It was decidedly ahead of that 
point. By making a small siphon from 
glass tube, any one can easily see the phil- 
osophy of the thing for himself, and I ad- 
vise any one who contemplates having any- 
thing to do with siphons on a large scale, to 
spend some time in experimenting with a 
small glass one. It will be valuable training. 

The trial then, in this case, was a failure. 
The only other case I know of where it was 
attempted to siphon water under similar or 
nearly similar conditions was the following: 

During the construction of the tunnel 
through the Blue Ridge in Virginia, Col. 
Crozet made use of a very large siphon for 
draining water from the heading. The 
length of the pipe was 1,792 feet. The pipe 
was 3 inches diameter, and rose at one point 
9 feet above the initial level. The final level 
was 20 feet below the initial level. No 
automatic air valve was provided. 

This siphon would flow for about two 
hours and then cease, owing to accumula- 
tion of air in the pipe. When in full 
operation it discharged 434 gallons per 
minute. It may easily be calculated that 
the theoretical discharge from such a sized 
pipe with the specified head is 55} gallons 
per minute. 

I doubt very much whether this perform- 
ance has been duplicated. The case I in- 
stanced first was not of the same grade at 
all. Now, what I would like to know, is 
whether any one knows anything about 
large siphons, anyway. Some time ago the 
AMERICAN MAcutINist secured for us some 
interesting and valuable data on the per- 
formance of injectors, and I think a little 
siphon history, theory and practice would 
be of great interest to many. 

JosErpH TORREY. 
Whe Antiquity of the Drop-a-nickel-in- 
the-slot Machine, 

The Philadelphia Record says that the 
original inventor of the nickel in the-slot 
machine is a Philadelphian. Away down 
on the border line of the Twenty-seventh 
Ward is an old-fashioned road-house, known 
as the Union Hotel. It has been a road- 
house for sixty-three years. Long ago it 
was kept by old Captain Serrill, who had 
an inventive son, now a jeweler on South 
Ninth street. In the old road-house are 
many ingenious clock work machines, con- 
structed by young Serrill years ago. Among 
them is a large hen, so constructed that by 
dropping a nickel in the slot the hen lays an 
egg. This, it is claimed, is the first nickel- 
in-the-slot machine ever constructed, and 
although it was never patented, all the 
present inventions were hatched from this 
old hen.—New York Tribune. 


Editor American Machinist : 

Theabove claim made for the nativity of the 
‘ drop-a-nickel-in-the-slot’”” machine must 
yield to the indisputable facts of history. 
Mr. Serrill may have invented a mechanical 
hen, which when fed upon “ nickels” would 
lay ‘“‘anegg.” There is nothing said about 
the size or quality of the eggs laid by this 
wonderful bird, but as we are told that it 
was ‘‘a large hen,” we naturally incline to 
the belief that the eggs were also “ large,” 
which prompts the suspicion that she may 
have had something to do with the phe- 
nomenal eggs that have been from time to 
time presented to the editors of rural news- 
papers, notwithstanding the fact that such 
eggs have been uniformily described as hav- 
ing been ‘‘laid on our table” by some en- 
terprising farmer of the vicinity; and the 
fact of our never having heard anything 
about the flavor of such eggs gives empha- 
sis to our suspicion. We are, upon the 
whole, disposed to think that the Record 
must have been ‘‘egged on” to make the 
claim without due investigation, for, as a 
matter of fact, the history of the ‘‘nickel-in- 
the-slot machine” commences at a very early 
period, some years even before the founda- 
tions of the ‘‘new public buildings” of 
Philadelphia were laid. 

Hero, of Alexandria, who lived about 150 
years prior to the year One of the Christian 
era, gives us in his ‘‘ Spiritalia” the follow- 





ing description of an apparatus for selling 
yvater from ‘‘ certain sacrificial vessels,” but 
he fails to state how old this machine was, 
and, therefore, as his is the first account of 
it, its age and origin are absolutely un- 
known, but it appears from his description 
to have been one of the details of temple 
worship in Egypt two thousand years ago. 
Herosays: ‘‘If into certain sacrificial ves- 
selsa coin of five drachms* be thrown, water 
shall flow out. 
‘Let A BC D bea sacrificial vessel, hav- 
ing an opening in its mouth A , inside of 








DROP-A-NICKEL-IN-THE-SLOT. 


this vessel let there be a receptacle A, for 
the water, at the bottom of which is a small 
round box LZ, from which a pipe 1 M passes 
out of the vessel. Near the receptacle A 
there is placed a post X, on the top of 
which is the fulcrum of the lever NV 0, 
which is expanded at 0 into a circular plate, 
while at the end J is suspended the valve 
V, which closes the top of the round box 
L, so that no water can flow through the 
discharge tube Z M. This valve must be 
heavier than the plate O, but lighter than 
the plate and coin combined. When the coin 
is dropped through the slot A, it falls upon 
the plate O, which descending lifts the valve 
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The Ellipse, 
Editor American Machinist : 

Constructions for drawing the ellipse may 
be divided into two classes: (1) those which 
give curves which approximate closely toa 
true ellipse, but which are too complicated 
for practical purposes; and (2) those which 
are drawn rapidly, but which represent the 
curve more or less inaccurately. 

It is scarcely necessary to say that all 
methods which include the employment of 
ares of circles are defective, but experience 
proves that arcs judiciously chosen may be 
drawn which apparently coincide with the 
ellipse, and therefore satisfying the eye of 
the draftsman, may be accepted in repre- 
senting the curve. 

Having made a number of observations 
on large ellipses with different proportions 
of axes, I have devised, and now always 
employ the following simple construction. 

I recommend it because, in drawing the 
figure in ink, the major part, and, within 
certain limits, the whole of the curve, is rep- 
resented by arcs of circles. 

By employing arcs, taking the centers on 
the axes or on the axes produced, symmetry 
with respect to the axes is maintained, the 
figure is drawn quickly, and a very small 
part is traced with the aid of the curve 
ruler, 

Let a band ¢ d, Fig. 1, be respectively the 
major and minor axes of an ellipse inter- 
secting at the center o. 

Draw two lines og and o a’, Fig. 2, form- 
ing any angle at o. From o as a center, 
with radii equal to the semi-axes oa and oc, 
draw the arcs a a and cc’. Lay off a e 
equal to one eighth of a ¢. Join e c’, and 
draw ¢ f anda’ g parallel to ec’, intersecting 
oa and og respectively at f and g. 

Lay off bh, Fig. 1, equal too /, Fig. 2. 
From the center / draw the are m’ bm” 
Lay offc k, Fig. 1, equal to og, Fig. 2. 
From the center & draw the arc / cl’. 

Place the curve ruler in a position tangent 
to the arese 7’ and } m'. There is no diffi- 
culty in placing the ruler in a position which 
will fulfill these conditions, and which will 
at the same time satisfy the eye of the 
draftsman who is familiar with the ellipse. 

We find by inspection that the are ¢ 1’ 








Fig.3 


THE ELLIPsE. 


V, and a small amount of water escapes 
through the outer end of the discharge pipe 
at M. Butas the downward movement of 
the plate O continues the coin will slide off 
and fall to the bottom of the vessel, and 
then the valve V will descend and close the 
top of the round box JZ, so that the discharge 
of water will cease.” 

From this description by Hero at least two 
things are evident: 

ist. That from the mechanical construc- 
tion of such ‘sacrificial vessels” the water 
which they contained was made very ex- 
pensive to those who wanted it. 

2d. That all the present ‘‘ drop-a-nickel-in- 
the-slot” inventions have been hatched from 
a more ancient ‘‘ hen” than ever laid eggs in 
Philadelphia. W. F. DurRFRE. 


* About 9744 cents of our money, 





may be drawn as faras/', and that the arc 
b m' may be produced to m’, leaving Z' m’' to 
be traced with the aid of the curve ruler, 
the points /’ and m’ being very readily de- 
termined by the draftsman in any given 
case, 

In preparing the curve for inking in, lay 
offe ¢, dl’ and dl’ equal toc¢/’; also lay 
off b m'’, am and am" equal tobm'. The 
ares / l' and /’/'", struck with the same 
radius & c, will be limited at the points J, 7’, 
Ul’ andl’; and the ares m’ m'” and mm", 
struck with the same radius % }, will be 
limited at the points m’, m'’, mand m’". 

The same part of the curve ruler which is 
employed in drawing the curve /’ m’' should 
be used in tracing the parts J m, l’’ m’' and 
—?, é., the curve from J to m’ in di- 
rection corresponds to the curve from / to 
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m. Similar remarks apply to the curves 
Um andl m'", the lettering of which in 
dicate the direction in which the ruler is to 
be placed in order that the four parts may 
be symmetrical with respect to the axes. 

When the minor axis is more than thre: 
fourths the length of the major axis, I draw 
the curve wholly by four arcs, introduciny 
the construction for a four-centered ova 
Let a band cd, Fig. 3, be the axes. Draw 
any angle aoa’, Fig. 4, and draw the arcs 
aq@ and ce’ with radii equal to the sem 
axes, asin Fig. 2. Lay off a e equal to on 
eighth of ac. Join ec and drawcf para 
leltoec’. Lay off) hand cg, Fig. 3, equal 
toof, Fig. 4. Join g h and bisect it at 
Draw «kk perpendicular tog / intersectin: 
edatk. Lay off oh’ equal tooh, and o/ 
equal took. Join kh, kh’, k' h and k' 
and produce these lines. From h and h’ as 
centers, and with a radius equal to h / 
draw the ares /' 7’ and 77’. Also from 
and &' as centers, and with a radius k 
draw the ares 7/7’ and 1’ 1’, 

New Haven, Conn. F. R. Honey. 
Advantages of a Chucking Department, 
Editor American Machinist : 

A question was asked some time ago as to 
the proper speed and feed for reaming. The 
writer was in hopes some of your numerous 
readers, familiar with the subject, would 
answer the inquiry, and his present object 
is not so much to answer the question, as to 
invite discussion of an interesting subject 
The AMERICAN MACHINIST is a welcome 
visitor at the workshop. Through its 
columns the workmen throughout the whole 
country exchange thoughts with each other 
on subjects of a practical nature that enter 
into every-day shop practice; and the in 
quiry of your correspondent is one of the 
many that come up every day for solution. 

Is it practical to lay down any fixed rule 
for the operative to guide him in regulating 
either the speed or the feed of say a 2-inch 
reamer, or any other size? When the varia 
tion of stock to be reamed is taken into 
account, the conditions that will be best 
suited for cast-iron may not give a satis 
factory result in either steel or brass, and 
when we come to work bronze or phosphor 
bronze, the conditions again change, and the 
variation in these different metals is no 
greater than we will find in the different 
qualities of cast-iron. If the iron is hard a 
smooth bright surface is secured under fair 
conditions, while on soft iron, with the same 
conditions as to quality of tools, speeds, 
etc., an entirely different result is obtained. 
With these difficulties to contend with, is 
not the judgment of the man who does the 
reaming the safest guide? If he is a man of 
experience in that line of work he will need 
no rule but his own judgment based on 
former results under similar conditions; and 
in the matter of experience the larger con 
cerns have an advantage over their smaller 
rivals, inasmuch as they have chucking de 
partments properly equipped with tools for 
doing that class of work. A chucking de 
partment properly fitted out with facilities 
for doing work is of great advantage, when 
the work to be done in that line will warrant 
the expense of the necessary machines and 
tools. Better work and more uniform sizes 
are secured, not because the man who does 
the chucking ‘is smarter than his fellow 
workmen, but because better facilities are 
at hand for doing the work than are possible 
under other conditions. 

There is a bushing to make or a pulley to 
be chucked. The first thing to do is to get 
a chuck. The back plate fits another fel 
low’s lathe. After that has been changed 
and the chuck in place, chuck drills and 
proper size reamers are found, often after 
much waste of time. With a well regulated 
chucking department this time is all saved 
The chuck is all ready, the tools are at hand, 
no matter whether it is one or a hundred 
pieces, and the mere matter of changing 
from one size hole to another is but the work 
of a moment. 

But, my friend says, this system of special! 
departments for doing different classes of 
work is what is ruining the machinist trade, 
because the apprentice boys do not get a 
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chance to do so large a variety of work as 
formerly. This is an assertion we hear 
quite often in the shop. Is it true? No; 
for they learn what is of far more value to 
them, and that is system, without which no 
modern shop, large or small, can compete 
with its neighbors in the same line of 
business. The apprentices of to-day don't 
have to serve the first few months sweeping 
the floor and cleaning castings, but com- 
mence the first day to learn the use of tools 
and the manner of doing work. What the 
boy learns in regard to shop management is 
of far more benefit to him than the lack of 
the opportunity of doing scrub work in the 
machine shop. He will learn that it is more 
economical to supply screws made on the 
screw machine than the ones cut in the 
lathe; that, in fact, system is of great im- 
portance in the management of the modern 
workshop, and is essential to success in this 
age of competition. D:D. D: 


Hints from the Drafting Room. 
Editor American Machinist : 

Thinking a plan or style of working 
from prints, tracings, or sketches, without 
the usual craning of necks or other gymnas- 
tics, might interest some of your readers, 
will outline a plan adopted in the drafting 
room of the Wheelock Engine Co. 

The plan was devised by our head drafts- 
man, Mr. Charles H. Jenness, and has 
proved of great value by its convenience, 
in the comparatively short time it has been 
in use. 

At first sight it might easily be taken fora 
clothes-line or lines, or else one of these 
“cash” systems where the basket containing 
your money goes sailing away to the cash- 
ier’s desk, but it isn’t either of these. The 
plan view and side elevation will show the 
system in detail, which consists simply of a 
number of wires or strings, stretched tight- 
ly between two cross-bars, B B, shown in 
both views. These bars are guyed from the 
side walls by guy wires and the tension of 
the strings is made by straining these guy 
wires as much as desired. The bars are also 
suspended from the ceiling, which suspen- 
sion can be made to increase the tension by 
raising the bars, or merely support the 
weight of the bars to prevent a sagging due 
to their weight. These suspension wires 
also obviate the danger of the bars dropping 
and doing the ‘“‘guillotine act” in case the 
guy wires should break or pull away their 
fastenings. 

The bars are made about 14 inches square 
by about 4 feet long and are of soft pine var- 
nished for a finish. The strings or wires 
are spaced about 34 or 4 inches apart in our 
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case and seem about right for ordinary use. 
We used annealed iron wire of small size 
(about No. 14 B. & 8S. gauge) for the guy 
wires and also for the outside wires of the 
lines, so as to get what tension we wanted 
with the guy and side wires, and then use 
cood hemp cord for the inside lines, as they 
are easier to handle and answer fully as 
well, 

We use light sticks about }x4 inch and 
the length of the full sheet tracings, and 
also use spring clothes-pins to fasten the 
prints, putting the clothes-pin over the cord 
nd clamping the stick and tracing below, 
caving the cord loose in the opening of the 
pin and free to slide along the cord. These 
ire especially valuable when working from 
ther prints, often referring to half a dozen 
different ones in working out a single draw- 
ing, and this keeps them all before you, yet 
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out of your way. Having as many prints as 
necessary before you, the large ones hung 
one on each cord and the small ones two on 
a cord as shown, if desired, you can 
very easily shift them back and forth so as 
to expose to view the ones wanted. 

It has the still further advantage of enab- 
ling the tracing to be shifted from table to 
table, as wanted by the different men. It 
will be seen that both ends of the table are 
served alike, only, of course, they cannot 
transfer tracings from one end to the other 
without changing the clamping pins on the 
wires or cords. Any little improvements 
that can be introduced help its usefulness, 
such as having small hooks on the spring 
clothes-pins for hanging to the cords, thus 
saving clamping around them. Or the pins 
can be fastened to the sticks and have 
hooks on the sticks for the same purpose. 

As a time saver and a convenience we 
have found it extremely useful and can 
heartily commend its use to any one in a 
similar position. 


We have also been working somewhat in 
the realm of splitting paper, and have made 
seme improvements over the methods gener- 
ally used. The usual method, as is probably 
known, is to securely fasten the paper to be 
split between two pieces of glass or strong 
cloth, then after thoroughly drying the pieces 
of glass or cloth are pulled apart, splitting 
the paper and leaving half on each piece. 

Soluble glue is usually employed, and 
then after splitting the pieces are soaked off 
and pasted in scrap-books orelsewhere. Our 
method differs only in detail which we think 
to be important, especially for our purpose, 
7. e., making duplicates of the clipping we 
have split, by the blue-print process. In- 
stead of using glass we use tracing cloth and 
paste the clippings between two pieces, tak- 
ing care to paste on the dull side of the 
cloth. 

Then after splitting we leave the clipping 
on the tracing cloth and have our ‘ nega- 
tive” or ‘‘positive” already to put in the 
blue-print frame and take as many copies as 
we desire. 

The cloth preserves the clipping and can 
be filed away in the envelope system or 
otherwise. When very thick paper is used 
the portion remaining on the tracing cloth 
may be too thick for printing through with 
much success, and it is necessary to either 
scrape the superfluous paper away with an 
‘‘ink eraser,” or split the paper the second 
time. 

This can readily be done by pasting a 
piece of cloth to the back side of the split 
paper, and after drying splitting it a sec- 
ond time, again dividing the thick- 
ness by two. 

Another method is to use a water- 
proof varnish for the adhesive, and 
after thoroughly drying, the paper 
can be rubbed off very easily by dam 
pening the back, instead of scraping or 
splitting again. Fine sand-paper can 
also be used in place of the scraper 
for removing the superfluous paper, 
although it must be used carefully, 
and is hardly as satisfactory as the 
scraper in resplitting. Where the 
object is merely to split the paper to 
preserve both sides in a scrap-book, 
it can be soaked from the tracing 
cloth and pasted in, or preserved on the 
cloth without any scraping or further split 
ting; but where copies are desired, as is 
sometimes the case with the plans of an en- 
gine ‘‘lay out” or similar work that you wish 
to work from or get ideas from, it is prefer- 
able to get blue copies to keep for use. All 
that is required to do this successfully is to 
have a good adhesive, thoroughly applied 
and great care to have the piece to be split 
thoroughly stuck to the cloth in every spot, 
then the rest is an easy matter. 


ie 





We have adopted a method represent- 
ing sections of metal that saves consider- 


able time over the ‘‘ cross hatching” gener- 
ally employed and also makes a neat- 
looking tracing when nicely done. It is 


probably not new to many of the readers 
but will probably be new to some 


It consists simply of using the correct 
colored pencil on the sack side of tracing 
cloth in the places that are shown in sec- 
tion. For cast-iron we use the common 
soft black lead pencil which produces quite 
a neat effect on the right side. 

For brass a yellow pencil is used, for 
steel and wrought iron a blue pencil, while 
for brick walls we use red. These give 
good effects on tracings and are also shown 
on blue-prints by the differences in shade, 
owing to the amount of light which passes 
through the different colors. These can be 
applied much quicker than ‘‘cross hatch- 
ing,” and makes a neat-looking print. 


A good bold title for drawings is to be 
desired in nearly all cases, especially in 
looking through a lot to find the one want- 
ed. With this end in view the accompany- 
ing alphabet has been adopted for titles of 
standard drawings as being plain, neat and 
bold, and at the same time being quite easi- 
ly learned with a little practice. Unless 
special accuracy of letters is desired these 
‘an be done quite readily free hand after a 
few trials, and, of course, improves with 
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from a piece of lump chalk and sprinkle 
over the tracing cloth, then rub in thorough- 
ly with a soft woolen rag, taking care to 
brush the superfluous chalk away. Or you 
can powder some and keep it in a ‘‘salt 
shaker” or pepper box, which is much han- 
dier than scraping the lump every time. 
Another advantage in using the glossy side 
isthe comparative ease of erasing ink 
marks when any change is desired. By us- 
ing a sharp steel scraper carefully and then 
using some white soapstone to give a sur 
face to the scratched place, the ink will not 
run, and if carefully doneitis hard to detect 
the scratched place. The soapstone comes in 
sticks or pencils and is called a ‘‘metal- 
worker's” pencil. Select the whitest one 
you can find and you will find it extremely 
useful, FRED. H. CoLvin. 
Worcester, Mass. 


Jig Saw For Metals, 
Kditor American Machinist : 

Noting inquiry of you by ‘‘ Manufactur- 
ing Concern” as to maker of jig saw for 
metals, would say; that our No. 3 Fleetwood 
scroll saw is well adapted for sawing of 
thin metal, and we should be glad to 
quote your inquirer prices, if we can 
fill his specifications. 

Trump Bros. MAcHINE Co, 

Wilmington, Del. 
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Battleship ‘ Massachusetts,” 





by the time that these pages reach 
our readers the coast line battleship 
‘* Massachusetts” will undoubtedly 
have been launched from the yards 
of Wm. Cramp & Sons, Philadelphia, 
Pa, Herlength 
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practice. In order to break up the bad cus- 
tom of ‘“‘scaling” drawings we use the little 
“motto” shown, which we print on a small 
piece of tracing cloth and put into the frame 
so as to come in a prominent position on the 
print. This brings the injunction before 
the men as often as they examine a print 
and will, we hope, help to inaugurate a new 
state of affairs in this particular. It seems 
needless to state the objections to scaling a 
drawing, but the habit is too common in 
many places to pass without comment 

A perfect drawing will have all necessary 
dimensions on it, and an imperfect drawing 
should be returned to the drawing-room for 
correction or completion, whichever may be 
needed. 

Even supposing a drawing to be drawn 
exactly to scale, the chances are that they 
will not be scaled exactly alike by different 
men, unless they scale even inches or halves 
or quarters; anything finer is apt to be meas- 
ured incorrectly, according to the man 
who does it, the angle of his vision com- 
pared with the lines of the rule, the stretch- 
ing of tracing cloth or blue-print paper and 
other reasons which are not easily overcome 
in all cases, 

Every one who uses tracing cloth knows 
the great difference between the surfaces of 
the two sides, and probably the majority 
use the rough side because the ink ‘‘takes” 
better, and there is no trouble in making 
the pen flow, while the other side sometimes 
seems greasy and slippery. 

Of course it makes no difference which 
side we use as far as the tracing or print is 
concerned, but there are several reasons why 
it is better and more convenient to use the 
smooth or glossy side. By simply using a 
little powdered chalk on the glossy surface 
before using, the cloth will take the ink 
nicely and the ink will run more freely from 
the pen than over the rough surface of the 
other side, and it works easier after you get 
used to it. 

To use the chalk you can scrape it up fine 





will be driven 
by two vertical, inverted cylinder, direct- 
acting triple-expansion engines. Diameter 
of cylinders, 344, 48, 75 inches : stroke, 42 
inches. Indicated horse-power, 9,000. The 
cooling surface in each condenser (two in 
number) is 6,353 square feet. Besides this 
the vessel has an outfit of the Wheeler sur- 
face condensers for the auxiliary machinery. 
Steam will be furnished by four double- 
ended cylindrical Scotch boilers, each 15 
feet diameter and 18 feet long. Each boiler 
has eight corrugated furnaces 3 feet diam- 
eter inside. Grate surface in each boiler, 
138 square feet; heating surface, 4,365 square 
feet. The vessel will also have two auxiliary 
boilers of the Scotch type; mean diameter, 
10 feet; length, 8 feet 6 inches. Each one 
has two corrugated furnaces, 2 feet 9 inches 
inside diameter; grate surface, 82 square 
feet; heating surface, 968.66 square feet. 
The ship is expected to have a speed of 15 
knots, 





Jordan’s Planer Chuek. 


In our issue of January 5, we illustrated 
this chuck, since when an improvement has 
been made in what is known as the ‘Style 
B,” which is shown in the illustration. It 
consists of a T-slot J, in all sizes from 15 
to 30” inclusive. The jaw is held down in 
the center by bolt 2B, and at the ends by 
gibs which run in grooves and into which 
bolts A and (' are screwed. It is made by 
G. W. Jordan, Worcester, Mass. 

—-_ 





The net tonnage through the 
Suez Canal was 986,748 less in 1892 than in 


1891, 


passing 
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Headquarters at the Fair. 


During the continuance of the Chicago 
Exposition the AMERICAN MacHINIsT will 
have its headquarters in the space allotted 
to the Mechanical Press in Machinery Hall. 
The exact location is Section No. 27, Column 
K 37. Word can be left with the attendant 
there by any one who is desirous of meeting 
a representative of this paper, who may at 
the time be engaged elsewhere on the 


grounds. 
- aie —__——_——— 


Why Not Consider the Greathead Tun- 
nel System? 


The so called Rapid Transit Commission, 
of New York City, have been meeting and 
adjourning for about two years and a half 
past, and, so far, the net result of their labors 
appears to have been a scheme for under- 
ground transit too preposterously elaborate 
and expensive to receive consideration at 
the hands of capitalists. 

Following the withdrawal of that scheme 

-a contingency believed by many to have 
been foreseen by and not unwelcome to per- 
sons influential with the Board—the sessions 
of the Commission seem to have culminated 
in a personal squabble over a proposition to 
turn the city over to the tender mercies of 
the Manhattan Elevated Railroad Company, 
for an indefinite period on the one hand, or 
on the other hand to invite proposals from 
rival corporations desiring to give the 
citizens of this strap-hung and noise-mad 
dened metropolis merely some more of the 
kind of slow transit with which they are 
already so familiar. 

Why wouldn’t this be a good time for the 
Commissioners to stop bandying personali- 
ties and give candid and reasonable atten- 
tion to what is known as the Greathead 
Tunnel system, referred to and described in 
our issues of January 8 and 29,1891. True, 
it is a very simple system, and there are 
persons familiar with its history as applied 
in London, who believe it would be, rela- 
tively speaking, an inexpensive and effec- 
tive method of obtaining real rapid transit 
in this city. There are not wanting others 
who believe that these are the very consid- 
erations which will prevent this system 
from ever receiving substantial considera- 
tion at the hands of the Commission and 
those having influence with that body. 

Since the above was written four of the 
five commissioners have resigned, leaving 
only the single member who is opposed to 
turning the city over to the existing railway 
company. 

aap 
Management Not a Profes- 
sion. 


Exhibition 


It is especially to be regretted, we think, 
that the people of Chicago seem to have 
conceived the idea that the people of the 
East, and especially those of New York 
perhaps, are disposed to be unfair in their 
criticisms of the Exhibition. We think 
there are very few people indeed, either in 
New York or elsewhere, who would be 
pleased to see the Fair turn out a financial 
failure or be unsuccessful in any way, 
though there are those who are uncharitable 
enough to make charges of this kind. And 
it should be remembered that because a man 
who visits the Fair does not go into raptures 
over every feature of it from the Eskimo 
village to the saw-mill, and from the Ferris 
wheel to the Lake, he is not necessarily a 
villain, nor an enemy to Chicago and the 
Fair. 

There has been complaint that the papers, 
by speaking of the extortion practiced there, 
and of the incomplete condition of many of 
the exhibits, have injured the Fair and kept 
down the attendance. But it should be re- 
membered that most editors think they have 
a duty to perform for their readers, and 
aside from this what possible benefit could 
it be for the papers to ignore these things, 
let the people go to Chicago and find out 
about it for themselves, and spread the 
news? Is it not far better for everybody 
that the truth should be told, and how else 
are the readers of papers to believe what 
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they read in them, when they declare, as 
they will in due time, that the Fair is com- 
plete, and that no matter what part of it any 
one may be especially interested in, he will 
find that part finished and ready for his 
study of it? Every good American wants 
to see the Fair a success in every way, and 
is going to do what he can to make it so. 
There are things about it to criticise, but 
this is true of every exhibition yet held, and 
probably will be true of every exhibition 
yet to be held. It is the result largely of 
the fact that the management of exhibitions 
is not, and can never become, a business or 
regular profession. They must in the nature 
of things be always managed by men who 
There are men 
charge of 


are more or less novices. 
attending this exhibition in 
foreign exhibits who have attended so many 
exhibitions for a similar purpose that they 
may be considered almost professionals in 
that line; this being possible in Europe 
where important exhibitions are much more 
frequent than here. These men, while 
many of them grumble at features of our 
show which displease them, will usually 
acknowledge that there is about as much to 
grumble at in all exhibitions, especially at 
starting; for each country must manage its 
own exhibitions, ‘‘no foreigners need ap- 
ply,” and this single fact entirely prevents 
the management of exhibitions from being 
reduced to a science as would be the case if 
men could devote their lives to it as they 
may to other callings 

~<a 
The Importance of “ First Aid.” 








There is scarcely a machine shop in the 
country that does not contain at least one 
eye specialist. Not a talk 
learnedly of the various diseases of the eye 
but one who with keen sight and steady 
hand rivals the most skilled surgeon in re- 
moving small pieces of that have 
imbedded eye to the 
extreme discomfort of the victim, and the 
endangering of the sight. All those who 
have had machine shop experience know the 
utility of the shop eye surgeon, who, by the 
way, in the experience of the writer is gener- 
ally more than ordinarily skilled in his regular 
trade. A recent occurrence in New York 
leads to the thought that there should also be, 
in any considerable manufactory, some one 


man who can 


metal 
themselves in the 


who understands thoroughly what to do first 
in case of such accidents as are likely to occur. 
It would be a good thing if every one had 
such knowledge, but this is not the case, 
and in fact remarkably few 
Hence we believe it would be a wise precau- 
tion for every proprietor to make a point of 
knowing that one or workmen did 
have the necessary knowledge and _ skill to 
enable him or them to act quickly and in- 
telligently in an emergency. 

New York 


reference has been made was in the instance 


possess it. 


more 


The occurrence in to which 
of a man who attempted suicide in his house 
by cutting his wrists, from which cuts he 
was slowly bleeding to death. According 


to the accounts of the matter a near by 
doctor was twice appealed to to save the 
man’s life, but refused 
case of attempted suicide. 
who 
questions, but promptly 


from his strap and club, and 


because it was a 
Finally a police- 
man was called wasted no time in 
improvised one 
tourniquet 
another from his handkerchief and a con 
venient poker, and by his promptness and 
skill saved the man’s life. The name of the 
policeman is Hallahan; we have forgotten 
the name of the doctor. 

Mechanics are not given to attempting 
suicide—at least not in the shop—but they 
are liable to accidents from which they may 
bleed to death, or become badly weakened 
before a doctor can be summoned, either of 
which a man possessing the skill of Halla- 
han might prevent. . 

a ae = 


The Woman and the Railway. 


It seems to be pretty well settled in this 
country that if a railway company by any 


whatever gets its tracks down in 


means 
any coveted locality it will keep them down 
in spite of all law and justice. It is of 
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almost daily occurrence that such a com 
pany finds itself opposed by force in layin; 
tracks without proper authority, in some city 
but persisting in its efforts, laying again 

night the rails torn up during the day 
finally succeeds in holding the ground. 1: 
is such acts as this on the part of railwa: 
companies, this defiance of law when it doe 
not suit them, and the failure on the part o 
the proper authorities to enforce the law 
that promotes and sustains the generai 
how] that goes up from the people agains 
such corporations. There isa very genera 
feeling that they are, to all intents and pur 
poses, somehow above the law to the com 
mands of which individuals are amenable. 

recently occurred it 
A railway company in its pro 
visions for reaching park passed 
through the grounds of an_ individual 
cutting off for the purpose a part of the 
the house, leaving no way ot 
egress except by stepping directly on the 


A case in 
Rochester. 


point 


some 


stoop of 


track. An injunction was obtained, the 
company being allowed some months in 


which to move its tracks. Of course, it did 
nothing of the kind, so eventually the lady 
of the house procured the erection of a 
rather formidable barricade across the tracks 
and stationing herself in a part of the house 
overlooking the approaches, armed with 
a revolver, awaited developments. Soon « 
gang of workmen, headed by one of the 
officials of the road, appeared on the scene 
to remove the obstruction. The posse 
paused upon her threatening to open upon 
them with her revolver, and ingloriously 
retreated, when she was heard calling upon 
some one in another room to bring her the 
shotgun. Just how the matter was settled, 
if it is settled, we do not know, nor does it 
matter much, but in any event admiration 
will naturally be felt for the woman who 
handled her forces so skillfully and success 
fully against great numerical superiority 
It does not matter much what the end was 
It is the fact that individuals must resort. to 
some such means as this woman did to pro 
tect themselves, that is the shame. 
as this is so railway corporations will find 
themselves opposed by the people. 


So long 


= <a = 

The playground of the workingmen and 
women and the children of New York has 
again been saved, from what would doubt 
less have resulted in a good deal of damage 
to the grounds and shrubbery, by the strong 
protests of the people against a military 
parade in the park. The trouble, not to say 
disgrace of it, is that such protests are neces 
sary to protect the park from something of 
They must be getting rather 
monotonous. It would 
simpler plan, and one more satisfactory in 
every way, to elect city officials who are 
not so willing to permit the destruction of 
the park—oflicials who believe that the com 
mon people have some rights in the matter. 


the sort. 
appear to be a 


a = i — 


The hollow piston, the possibilities fo1 
deadly work of which have so often been 
exposed in the AMERICAN MACHINIST dur 
ing the past ten yéars, still finds its victims 
This time it was in a railroad shop in Chat 
tanooga. The piston rod had been bent and 
was heated to straighten it. Of course, the 
piston became heated, the result being an 
explosion that killed a blacksmith and _ his 
helper, and dangerously wounded another 
man. It would seem that the only way to 
avoid such foolish accidents is to suspend a 
placard near every blacksmith fire bearing 
a legend to the effect that hollow pistons 
are very likely to be found loaded. 

= 2: ; 
Literary Notes. 

The Modern Traveling Crane is the title 
of areprint of a paper read by Alexander 
Outerbridge, Jr., before the Franklin Insti 
tute. It makes a very interesting book, de 
scribing more especially the Sellers crane, 





but entering into the discussion of traveling 
cranes in general in a way that will not fail 
to interest the reader. It is published by 
William Sellers & Co., Philadelphia, Pa. 
and sent free on application, 
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The Canadian Engineer is a new monthly 
paper devoted to mechanical and trade 
matters, published at Toronto and Montreal, 

inada. The expressed aim of the pub- 
lishers is to give such news as comes within 
its scope relating to manufacture and en- 
gineering in Canada. The initial number 
pre sents a very creditable appearance. 


PIONS ad 
(ue Snsuens 

















Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
alivays accompany the question. Neither correct initials 

r location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 


cheet. 


(289) A. V. P., Manitowoc, Wis., writes: 
Please give dates of your issues containing 
articles relating to tool chests. A.—April 
16, May 7, 14, 28, June 11, July 2, 1891. 


290) H. R., Trenton, N. J., writes: I 
have heard the U..S. Government has pur- 
chased a secret for tempering steel tools; it 
is a chemical composition. Do you know 
the ingredients and mode of using it? A — 
We have not heard of such a transaction ; 
and even if such had taken place, it is not 








likely that the secret would be given away. 
(291) H. R. M., Williamsport, Ia., writes: 


I am a pattern maker by trade, and I have a 
job of making a set of globe valve patterns. 
Now what I want to “know is what you 
consider the best mode of making the core 
boxes. I have several ideas, but they are 
not as simple as I think they can be made 
A,—See our issues of August 25, September 
8, and November 17, 1888. 


(292) M. M., New Brunswick, N. J., 
writes: Please tell me how much slack the 
brasses of the side rods of a locomotive 
should have on its pins. A.—The brasses 
should be fitted so that when the rod with 
the brasses is placed on the pins, and keyed, 
and the engine is hot, the rod can just be 
moved by hand along the pins. 2. Where 
can I get a anes of readings on electricity 
and drawing? A.—Apply to Rutgers Col- 
lege in your city. 3. When and where was 
the first steam fog horn built? A.—We do 
not know. 


(298) W. T. S. B., Montreal, Canada, 
writes: Kindly inform me where I can 
obtain sample specifications with or without 
plans, in book form or otherwise, of en- 
gines, boilers, and particularly those per- 
taining to the erection of complete plants. 

-We do not know of any book which 
contains the above information. We are 
inclined to believe that such a book has not 
been published. Any good mechanical en- 
gineer who has had experience in this class 
of work will undoubtedly furnish you with 
a set of specifications. 


(294) H. C. S., Middletown, Conn., asks: 
How many pounds pressure will a Norway 
iron ring, 934 inside diameter, 103 outside 
diameter, pe | 1% inches long, exert on a 
shaft 10 inches diameter after the ring has 
been shrunk on the shaft? A.—This can- 
not be answered with any great degree of 
exactness, because the pressure will depend 
on the quality of the iron, which may vary 
considerably for the same kind of iron. A 
pressure of two tons per square inch is 
probably a fair approximation. In our 
opinion, the allowance for shrinkage is too 


great, which will cause the ring to be 
heated to a temperature interfering with 
the laws of elasticity. 

(295) W. A. B., Buffalo, N. Y., writes: 


Supposing I have a pump that will dis- 
charge 100 gallons a minute and throw it 
100 feet high. The piston speed is 100 feet 
per minute, and the steam pressure 100 
pounds, throttle valve wide open. At what 
height will the same pump throw the water 
when running with a piston speed of 75 feet 
per minute, and discharging 75 gallons per 
ininute? Please give formula. A.—The height 
to which the water will be thrown will vary 
under the given conditions as the square of 
the piston speed? The square of 100 is 
10,000, and the square of 75 is 5,625, hence 
we have, 
10,000 : 5,625 :: 100: z. 

This gives a value of 56.25 feet for 7, which 
is the height to which the water will be thrown 
with a piston speed of 75 feet per minute. 


(296) J. H. F., Baltimore, Md., writes: I 
m engaged on some experimental work. 
[ have in mind a submarine boat, whose 
iodel is 6 inches diameter and 30 inches 
mg. Itis to be made of extra heavy tin ; 
he ends of the model are shaped like the 
ointed end of a cigar. What I wish to 
now is, what size propeller should be used 


AMERICAN 


for it, and at what speed should it be run ? 
A.—We should use a propeller 3 inches 








diameter, and about 5} inches pitch ; speed 
about 400 revolutions per minute. 2. I have 
thought of using a small electric motor 


with storage battery, but I find that its 
speed will be too high to couple direct to 
propeller shaft, and the use of gearing or 
belting is undesirable as well as impracti 
cable. What I want is a power as light 
and compact as possible consistent with 
strength, and to have an endurance of not 
less than 30 minutes, and which can be 
made accessible by small screw-plates on 
top of boat. What kind of motor should I 
use ? A.—We should endeavor to design a 
spring motor. 

(297) C. F. Rochester, N. Y., writes: 
I find in an arithmetic published in 1883 the 
following: 

504, 127, 364, 549. 


\ 


Billion 
Million 
Thousand 
Hundred 


n 


Is this correct? If not, please write one bil- 
lion. A.—In the United States and France, 
one billion is equal to one thousand millions. 
In Great Britain a million of millions is 
equal to one billion. According to the 
United States and French system of nume- 
ration the above is correct; but according to 
the system of Great Britain a billion would 
be expressed thus: 1,000,000,000,000. Form 
erly it was the custom of pointing off num- 
bers in groups of six figures, but in the 
seventeenth century the custom prevailed of 
pointing off numbers in groups of three 
figures, and this led to the change in the 
meaning of the word billion. 


(298) J. B., Wakefield, Mass., writes: 
Please inform me of the meaning of the term 
‘** cross-section” as applied in mechanics. 
This term is frequently found in mechanics, 
and also in reference to boiler plates. I 
have asked the men in the shop, but they 
don’t know. A.—This term means a section 
of something made by a plane passed 
through at right angles to one of its axes, 
especially to its longest axis. This term is 
not often applied to boiler plates, but when 
it is so applied we should take it to mean a 
section made by passing through it a plane 
perpendicular to its surfaces, and extending 
across the width of the plate. The term is 
applied more frequently to the whole boiler, 
for instance, the cross-section of a boiler 
means the section made by a plane passed 
through it perpendicular to its length. In 
making a drawing of such a section every 
thing that this plane cuts,, or is supposed to 
cut, must be clearly shown, and the surface 
due to the cut must be section lined. By 
term ‘‘plane” is meant a perfect straight 
surface, that is, something which has length 
and breadth, but no thickness. 


299) W. W. L., Amsterdam, N. Y., writes: 
Iam a machinist of about 16 years’ experi 
ence, and a general workman in a shop. | 
want to fit myself to be able to take charge 
of an electric plant, and be able to keep 
dynamos in order. Will it be necessary for 
me to take a course in a college? Or could 
aman fit himself for the position by getting 
a job for six months or a year in a shop 
where dynamos are manufactured? If it is 
necessary to take a course in college, what 
will it cost, and how long will it take to 
complete the course? Could a person ar- 
range it to take a term at night, so as not to 
interfere with his work during the day? 
A.—In working in a shop where dyuamos 
are made, you will gain a practical experi- 
ence which you cannot obtain in a college, 
and which is indispensable in taking charge 
ofa plant. Then, by studying during your 
leisure hours so as to gain a theoretical 
knowledge of the subject, we do not see 
what should prevent you from becoming 
competent to take charge of a plant. But 
if you should take a course in a college, 
your progress will be much quicker, and 
more satisfactory, and you will be the gainer 
inthe end. Our-advice is go to college if 
you possibly can, and get the practical ex- 
perience also. In answer to Question 239 
in our issue of June 2, 1892, you will find a 
number of technical institutions named ; 
write to any or all of them, stating your 
desire; they will undoubtedly give you 
good advice, and all the information you 
need for determining your future line of 
action. 


(800) J. C. B., Fond du Lac, Wis., writes: 
Kindly inform me how to determine the 
size of steam and exhaust ports for a given 
size of a Corliss engine. A.—The steam 
ports are generally made ,'; to ,', of the area 
of the piston, and the exhaust ports ,'5 of the 
piston area. If the piston speed is greater 
than 600 feet per minute, we should find the 
exhaust port area by the same rule as is em- 
pleyed for finding the area of a steam port 
for slide-valve engines, namely: Multiply 
the piston speed in feet per minute by the 
square of the diameter of the cylinder in 
inches, and divide this product by 7,639, 


the result will be the area in square inches 
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of the exhaust port; multiply this area by 
.7, and the result will be the area of the 
steam port. 2. How are the diameters of 
the valve seats found? A.—These diam- 
eters are found by a drawing-board process. 
After the areas of the steam and exhaust 
ports have been found, and the width and 
length of ports established. such diameters 
are chosen as will give sufficient area for 
the steam to pass from cylinder to the steam 
chests and allow the valves to perform their 
functions of distributing the steam. For a 
guidance it may be said that the diameter 
of the steam valve seat and that of the ex- 
haust valve seat are generally equal, and 
that the exhaust valve bears on one half the 
circumference of the seat, sometimes a little 
less. Expertness in laying out Corliss valve 
gears can be obtained only by experience 
and good judgment in designing. 3. How 
is the size of the dash pot determined? 
A,—See answer to Question 421 in our issue 
of October 6, 1892. 


(801) H. M. J., Chicago, Ill., asks: Please 
inform me as to the following: In tubu- 


lar boilers what do you consider to be the 
best ratio of heating surface to grate area 
for anthracite coal, for good bituminous 
coal, and for wood? A.—For all of these 
we should allow about 30 square feet of 
heating surface to 1 square foot of grate 
surface, although for anthracite coal this 
ratio may be somewhat reduced, because 
the depth of hard coal fires is less than that 
of soft coal fires, and in order to evaporate 
the same amount of water with a given 
amount of coal in both cases, the grate area 
for anthracite coal burners must be in- 
creased, which will allow a slight decrease 
in the ratio of heating to grate surface. 

What is the best ratio of total tube area 
to grate area? A.—The total tube area 
should be about 4 of the grate area. 3. How 
many square feet grate surface should be 
allowed per nominal horse-power? A. 
The term nominal horse-power has no mean 
ing, and, therefore, cannot be used for 
proportioning the grate surface ; the latter 
depends on the kind and quality of fuel to 
be used. 4. With good natural draught, 
how much anthracite coal, and how much 
bituminous coal should be burned per hour 
per square foot of grate surface? A.—Of 
anthracite coal, about 12 pounds; of bitum 
inous coal, about 16 pounds; these quanti 
ties refer to the average quality of coal 
5. How much water should be evaporated 
per pound of anthracite, and how much per 
pound of bituminous coal? A.—Since both 
kinds of coal contain nearly the same units 
of heat, each kind should evaporate about 
10 pounds of water per pound of coal with 
ordinary firing. 6 What percentage in 
area would you make that of the smoke flue 
exceed the total tube area? A.—That de 
pends on the size of boiler: generally for 
large boilers the area of smoke tlue does not 
exceed that of the tubes ; for smaller boilers 
it is usually a little greater. These areas 
can be found by the table of chimney propor 
tions given in our issue of April 238, 1887. 
7. Please define the term ‘‘ specific volume 
of steam.”” A.—By specific volume is meant 
the volume of one unit weight of steam 
(one pound or one kilogram), for a given 
temperature and pressure. 


(302) A. B., ~, asks: What is meant 
by the terms ‘‘modulus of elasticity,” and 
‘* coefficient of elasticity,” as used in books 
treating on the strength of materials? A. 
Both terms mean the same thing. Elastic 
ity is the name given to the property which 
most materials have, to a certain extent, of 
regaining their original form when the ex 
ternal forces are removed. Up to a certain 
limit, called the elastic limit, experiments 
have shown that the elongation of a bar of 
any material subjected to a tensile force is 
approximately proportional to that force. 
The same law holds good when the bar is 
subjected to a compressive force. Now the 
modulus of elasticity for tension or com 
pression is the number obtained by dividing 
the stress per unit of cross-sectional area by 
the corresponding relative increase or de- 
crease Of length. It is customary to take 
one square inch for the unit of area, and 
the stress in pounds; hence, to find the 
stress per square inch, we simply divide the 
external force in pounds acting on the bar 
by the cross-sectional area of the bar in 


square inches; or in symbols S = —, in 


which S denotes the stress per square inch, 
P the external force in pounds, and A the 
area of the section in square inches. The 
increase or decrease of the length must be 
taken per unit of length of the bar; if the 
total change of length is given in inches 
we must divide this by the length of the 
bar in inches; or, if the change of length is 
given in feet, we must divide this by the 
length of the bar in feet; the result will 
be the increase or the decrease per unit of 
length, according as the bar is subjected to 
tensile or compressive force. In symbols 


denotes the 


a 
we have e = ) in which ¢ 


change of length per unit of length of the 
bar, ¢ the total change of length, and / the 
original length of bar. If now we denote 
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the modulus of elasticity by FE, we have 


according to its definition 


E P . ° 
: A’ 
which reduces to 
» H 
E " I x . (a) 
Axc 


To show the application of the formula, we 
will take the following example. A bar of 
wrought-iron was subjec ted to a tension of 
5,000 pounds; its cross-sectional area is .5 
square inch; its original length, 6 feet 
during tension it was found that its total 
length was 6.002 feet; find its modulus of 
elasticity. Here we have P = 5,000, 
.) inch, / = 6 feet, and e .002 foot. Sub 
stituting for the symbols in formula a their 
values, we have 

E 5,000 x 6 

oO xX .002 

per square inch. This is modulus of elas- 
ticity of wrought-iron in tension; the 
modulus for compression is found in pre 
cisely the same way. 


30,000,000 pounds 
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Transient Advertisements 50 “cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Saturday morning for the ensuing week's issue. 











Grant’s gears, Lex’n, Mass., & Phila., Pa. See p. 11. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Ideal Drawing Stands. M. C. Hammett, Troy, N.Y. 

Forming Lathes Mer. Mach. Tool Co., Meriden, Ct. 

Air Hoists, Frank Richards, Box 3686, N. Y 

Milling Machs. Kempsmith M. T. Co., Mil., Wis. 

‘Bradley's Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y 

Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 

Drill Presses, with Tapping Attachments. 

Gould & Eberhardt, Newark, N. 

Davis Key Seating Machines kept in stock : 
Manning, Maxwell & Moore, 111 Liberty St ,N. Y 

Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 C ortlandt St.,.N.Y 

Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O 

For Cypress Tanks and Vats, address W. E. Cald 
well Co., Floyd and Main Streets, Louisville, Ky. 

os aniiin — speed and all changes of eng’s 
mach’y, ete. G. T. McL.& Co., 120 Fulton St.,Boston. 

Guild & me ding Brooklyn, N. Y., manufacture 
steam pumps. vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

**Shapers (Double Triple Quick Stroke”) 
Trade Mark. 
Gould & Eberhardt, Newark, N. 

For the Latest Improved Diamond ieineiiiind 
pees address the M. ©. Bullock Mfg. Co., corner 

Canal and Washington Sts., Chicago, HH. 

Gear and Rack Cutting, Drawings for Bevel & Mi- 
ter Gears, Cutters for Spur & Bevel Gears. Milling 
Cutt’s, Vert’| Mili’g Mach’s. R.M.Clough,Tolland,Ct. 

‘*Pumping Machinery.”” New 
270 Eng. Prospectus free. 
ton Avenue, Philadelphia, Pa. 


book, 450 pp, 8vo, 
M. Barr, 3223 Powel 


Builders Lron Foundry, Providence, R. I., 
Mounting, and 2 — 12” B. L. 
Govt Bldg., Chicago. 


: Mortar 
Rifled Mortars in front 
Pamphlets on application 


Water Tool Grinder 
Appleton Manufactur 


See the new “Challenge ” 
betore you buy. Just out 
ing Co., Philadelphia, Pa 


Gear Cutters, Auto. Specially adapted for Motor 
Gears and all other style Gears. 
Gould & Eberhardt, Newark, N. J 


Passaic Art Casting Co., 35 Warren St., N. Y. Fin 
est Castings in the world. Brass, German Silver, 
Aluminum, ete. Patent Pressure Process. Ma 
chinery Name Plates. 


Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
111 Broadway, New York. 
Send for Brief History of Patent Legislation. 


De Lamater Screw Propeller Wheel, made only 
by The Samuel L. Moore & Sons Co., Elizabetbport, 
N. J., who have purchased from C 'H. De Lamater 
& Co., New York, all their patterns, books oft 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 


‘Binders’? for the AMERICAN MACHINIST. TWo 
styles the ‘*Common Sense,’’ as heretofore sold by 
us and mailed to any address at $1 00 each, and the 

‘New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
toe entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co , 203 Broadway, New York. 


oo ator Practice and Steam Engine Economy.’ 
By F. Hemenway. Contains plain directions for 
using . indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York 


acon -—_e- —___——- 
American Tools, 





The manufacture of tools in the United 
States bids fair to surpass that of all other 
countries, including even England. The 
American implement is lighter, handier, and 
is usually made of better material than has 
been hitherto employed in Europe. The 
Americans have excellent iron and un- 
equaled wood. (Hickory hammer handles!) 
The American tool manufacturers appear to 
entirely abandoned European tradi 
tions, and to have struck out 


have 
an entirely 
new path for themselves ; hammers, augurs, 
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files, sharpening and cutting tools, axes, 
saws, spades, screws, nails, etc., even the 
handles of implements, appear to have re- 
ceived quite new forms. In the same way 
the genius of the American, extremely care- 
ful to save all unnecessary labor, uses cast- 
iron far more than it is employed in Europe. 
A great many machines and parts of tools 
that we make of wrought-iron are there 
obtained in excellent quality by casting. 
This has the important advantage that if 
a part of a machine is broken or worn, 
another exactly similar can be procured by 
sending to the factory its catalogue number. 

The American always endeavors as far as 
possible to economize labor. The black- 
smith gets along without the man whom 
we consider absolutely necessary to hold 
the horse’s leg. There is contained in every 
American an inventor, a mechanic, or an 
architect. It is marvelous with what simple 
means they can succeed. As an example of 
the practical common sense of the Ameri- 
cans, we may instance the following: The 
mason, who with us considers the cutting 
hammer an indispensable implement, does 
not regard it a separate tool in America; 
there the trowel is made of hardened steel, 
and so shaped that it is used to cut and 
break bricks in bricklaying. When one 
thinks of the time that is lost in changing 
tools during the construction of a small 
house, he can see that this makes an im- 
portant economy. ‘The woodman, for an- 
other example, uses the axe far more than 
the saw, notwithstanding the danger which 
it involves. The Americans are as extrava- 
gant with materials as they are economical 
with labor, and for this reason the repairing 
of tools and implements plays a less im- 


portant role than with us.— Frankfurter 
Zeitung. 
— oe —_ 
\_ Fig.7 





Handy Tools and Appliances—III. 


By PETER H,. BuLLocK. 





Figure 7 shows a pair of very powerful 
gripping tongs that are used to draw and 
hold flanges together while adjusting the 
bolts, or to hold a new fitting in place while 
marking the holes from the fitting to which 
it is to be connected. It will sometimes 
happen that a cylinder head or steam chest 
stud or nut will strip its thread or break, 
and in such a case this grip can be used, 
doing away with the danger of running 
with a broken bolt or the possible delay in 
getting a new one. There is hardly an end 
to the various uses this tool can be put to 
around a steam plant. With a longer link 
and screw they can be made to take in most 
any width between the jaws. For holding 
a patch in place while being fitted around 
the bottom of an upright boiler, I found 
two pairs, arranged to open about four 
inches, very convenient to use. These can 
be made of any desired size, but for ordinary 
flange work 1} square steel, upset at the 
jaws and drawn somewhat tapered in the 
shank, is about right. For this size the 


Fig.8 








link should be made of 3” round machine 
steel and there can be one, two or three 
channels swaged across the back of the 
jaws for it to rest in when the grip is being 
used for things of different thicknesses. 
The tool shown in Fig. 8 is for a some- 
what similar purpose as Fig. 7. The bar 
can be any desired length, but in all cases 
should be long enough to go from one cyl- 
inder head to the other, for very often there 
is no chance to adjust the grip tongs, and in 
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such cases this tool just fills the bill. The 
square steel of which this is made is turned 
around U-shaped at one end, and is bent 
corner-wise of the bar. This affords a good 
V-shaped seat for the sliding screw block on 
top, and a good chance to cut the notches 
in the bottom edge for holding the link at 
any desired position not within range of the 
screw. A friend of mine has two, seven feet 
long each, and on one occasion he used them 
on a length of cast-iron steam pipe that had 
cracked around just behind the flange, and 
by this means kept the plant running while 
bolts long enough to span the length were 
being made, and they in turn did duty until 
a new piece was secured, fitted and put in 
place. 

Probably most of my readers are entirely 
familiar with the most approved means of 
getting a piston rod out of its 
crosshead, but there are those 
who are not, and to such this 
is addressed. 

Much time has been wasted 
and a good deal of damage 
done by hammering, twisting, 
and other ill directed efforts in 
this direction. The piston rod 
is usually a taper fit, and is 
held into the crosshead by 
either a key or nut. It is al- 
most a mechanical law that all 
processes can be reversed, and 
it therefore follows that the same means 
that are employed to hold the rod in its place 
can be manipulated so as to force it out. If 
the rod is held in place by a key, of course 
the slot in it will be a little longer than in 
the crosshead, so that as the key is driven 
the rod will be drawn in still tighter. Now 
to force the rod out it is only necessary to 
reverse the conditions and drive the key as 
before. This is done by introducing the 
pieces shown in Fig. 9, the notched piece in 
the end of the slot toward the pin and the 
piece with raised center towards the piston, 
and then driving 2 wedge-shaped key be- 
tween them. The raised part of one piece 
enters the end of the slot in piston rod, the 
ends of it having clearance in the crosshead, 
and the notched piece is put into the other 
end of the slot, the wide ends coming 
against the crosshead, and the notch allows 
the short end of the rod to move as the key 
is driven between them. If the rod is held 
in place by a nut it is usually directly be- 
hind the crosshead pin, and there can be : 
piece of babbitt metal, a nut or pipe coup- 
ling placed between them in such a manner 
that when the nut is turned backwards the 
rod will be forced out the same as by the 
key and liner pieces. 

If it becomes necessary to remove a flange 
coupling from a shaft, the same ideas can be 
employed if you do not happen to havea 
coupling press or other suitable methods, ex- 
cept hammering. And I wish to say right 
here that I do not believe that a coupling 
can be driven off and on again by severe 
hammering without injury to it or to the 
way it will run afterwards. A coupling 
may be started and removed by means of 
the regular coupling bolts, as_ follows: 
Loosen all the nuts so the flanges can be 
pulled apart as far as possible, leaving 
about three-quarters of each nut on the ends 
of the bolts, then introduce a piece of flat 
iron larger than the end of the shaft and on 
the side you do not want to start, and a nut 
or other piece of iron against the end of the 
shaft you do want to start, and then tighten 
up the bolts until you have forced out the 
shaft the thickness of the smaller piece. 
This can then be repeated, using a thicker 
piece each time. In this way you can re- 
move a coupling without any battering or 
danger of getting the fitted end out of truth. 
I have often spoken of the importance of 
keeping a steam plant in operation continu- 
ously during the time it is intended to run. 
It is creditable to an engineer to do so. It 
is a sign of fidelity to the interest of the 
owners and promotes the welfare of the em- 
ployes by the avoidance of vexatious delays 
that often seriously affect their earnings. 
Any appliance or tool however simple, or 
any knack or method of performing any 
necessary work may be the means of en- 
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abling some engineer to better perform 
his regular duty so as to meet and suc- 
cessfully overcome some emergency. If a 
battle was lost for the want of a horseshoe 
nail, it is not too much to hope that some of 
the simple appliances described in these 
papers may be the means by which some en- 
gineer may win some of the many and 
perplexing mechanical battles he has to 
encounter in his work, 
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J. F. Powers 
Elkton, Md. 

The Eagle Paper Company will erect a mill at 
Montpelier Ind. 





will erect a machine shop at 


J. D. Taylor and others will establish a sheet mill 
at Cambridge, O. 

The Carolina Fiber Company, Hartsville, S. C., is 
to make additions. 

New machinery is to be 
Mills, Cohoes, N. Y. 

The Tombigbee Cotton-mills, Columbus, Miss., 
will add machinery. 


added to the Harmony 


The capacity of the straw paper-mill at Salina, 
Kan., is to be increased. 

Massachusetts parties will build a barrel-head 
factory at Skowhegan, Me. 

The Blackstone (Va.) Textile Co. has been or- 
ganized. Capital stock, $50,000. 

New mills are to be built at Behring’s water- 
power near Grand Rapids, Wis. 

The Mohawk Valley Cotton-mills at Utica, N. Y., 
are adding new machinery to their plant. 


It is reported that the Andrews Wire Works, at 
Rockford, I1l., will double their capacity. 

The W. H. Jenkins Company, of Philadelphia, 
Pa., is to erect a plant at Worcester, Mass. 

F. J. Buyck and others are forming a company, 
to build a cotton factory at St. Mathews, S. C. 

The Foster Boiler Furnace and Manufacturing 
Company, at St. Louis, Mo. has been formed. 

Parties at Cumberland, Md., are negotiating for 
the establishment of asilk-mill by Northern parties. 


The Bradford (Pa.) & Kendall Street Railway Co. 
are applying to City Council to change to trolley 
System. 

The stockholders of the Trenton Falls (N. Y.) 
Lumber Co. propose to build a pulp-mill at Pros- 
pect, N. Y. 

Whitney & Co. propose to build a new factory in 
Leominster, Mass., 40x120 feet, two stories and 
basement. 


Geo. D. Wadley and others have incorporated 
the Wadley Continuous Draw Bar Company, of 
Macon, Ga. 

The Blaisdell Paper Pencil Company has been 
organized at Philadelphia, Pa. The capital stock 
is $100,000. 

The American Paper Goods Co, of Kensington, 
Conn., will increase its capital stock from $175,000 
to $250,000. 

A plan is on foot for the erection of a factory at 
Faulkner, Mass., for the manufacture of patent 
shoe machinery. 

Plans are now being drawn for a foundry addi- 
tion to the Foster Machine Co.'s plant, 100x50 feet, 
at Westfield, Mass. 

The American Enameled Brick and Tile Co., of 
New York, has been organized. E. H. Frank and 
others are interested. 

The Babylon Wool Co. has been organized at 
Baltimore, Md., by R. M. Jobe and G. H. Dobson, 
with capital $50,000. 

The Pajaro Valley Paper Co , of Corralitos, Santa 
Cruz County, Cal., has been organized by J. A. 
Hall, E. Caschi and others. 

The National Hosiery Co., Albany, N. Y.,is to 
remove to more extensive quarters, and will em- 
ploy from 602 to 1,000 hands. 

In Windsor Locks, Conn., G. P. Clark is to build 
a brick factory for the manufacture of rubber 
wheels, rolls, fans, trucks, ete. 

Atarecent meeting of the Kinston (N. C.) Knit- 
ting-mill’s stockholders, an additional issue of 
$10,000 of preferred stock was decided upon 

The White Manufacturing Company, of Jersey 
City, has been formed for the manufacture of cars, 
car wheels, etc. The capital stock is $500,000, 

The Defiance Button Machine Machine Co., of 
New York, has been organized, with capital $10,- 
000. ‘The directors are C. Krom and J. J. Rankin. 

The Lodge & Davis Machine To>]l Co., Cincin- 
nati, O., have just received an order for $10,000 
worth of their machine tools from the C. B. & Q, 
R. R. 

The Mears Manufacturing Company, of Blooms- 
burg, Pa., has been organized with a capital of 
$30,000. Incorporators,( amden Mears and C. W. 
Miller. 

A box factory is being established by Atwood & 
McManus, at Chelsea, Mass. The plant will cost 
hands will be 


when completed $25,000, and 60 
employed. 
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The Tonkin Boiler and Engine Works Compan, 
has been organized at Oswego, N. Y. Capita 
$75,000; and directors, John Jermyn, John Clelar 
and others. 

E. G. Smith, Columbia, Pa, writes us that } 
has furnished the Physical Department of t! 
Michigan Mining School with twelve metric sli 
ing calipers. 

The Roth-Kasten Cycle Company,: with $10, 
capital, has been incorporated in Milwaukee, Wi- 
for manufacturing bicycles. Incorporators, P. 
and E. W. Roth. 

The Huber Vehicle Seat Company, with $10,0 
capital, has b2en formed in St. Louis, Mo., for t! 
manufacture of yehicle seats. Incorporators, J. | 
and A. P. Huber. 

The Carbonating Supply Company, with $10,010) 
capital, has formed to manafacture carbonati: 


machinery. Incorporators, Samuel D. King an} 
Herbert F. Kent. 
The Dolson Nelson Co., of Horseheads, N. Y 


has been organized, to manufacture boots an 
shoes. Capital, $20,000. Directors, W. L. Dolson 
and F. D. Nelson. 

The W. T. Jackson Company has formed t 
manufacture wagons, trucks and carriages at 
Chicago, Ill. Incorporators, W. T. Jackson an 
Geo. W. Barnett. 

The Bradford (Pa.) Electric Light and Power Cx 
are putting in a 200 horse-power Ball engine, a 
2.000 light incandescent dynamo, aid a 50 are light 
Westinghouse dynamo. 

The Lewis Run Brick Co. has recently been o1 
ganized at Bradford, Pa, with a capital of $30, 
090; also the Alumina Shell Brick Co., and tw: 
more companies to make pressed brick. 

The Kingsley Foundry Co , with $23,000 capita) 
has beenincorporated in Hammond, Ind., to carry 
on and engage in a general foundry business. In 
corporators, W. P. Kingsley and others. 

The works of the Shaw Electric Crane Company 
will be removed from Muskegon, Mich., to Plain 
field, N. J.. where new and larger shops will b+ 
erected, near the Pond Machine Tool Works. 

The Cincinnati Milling Machine Co., Cincin 
nati, Ohio, issue a folding catalogue of milling 
machines, which is very finely illustrated, and 
contains brief descriptions of various machines. 

The Emlyn Steel and Tin-plate Co., with capital 
$250,000, has been formed in Chicago, Ill., to manu 
facture steel, iron and fine sheets, tin, and terne 
piates. Incorporators, John E. Jones and others 

The Utica (N. Y ) Carriage Company, with $50.- 
000 capital, has been organized for the manufacture 
of carriages, wagons, etc. Incorporators, Chas. S. 
Williams, Utica, and Willard T. Arweed, Stittville, 
a. 

The George Burnham Co., Worcester, Mass., issue 
a catalogue of Burnham drilling machines for 
light and moderately light work. They make a 
variety of such machines which are illustrated in 
the catalogue. 

New Orleans, La., is soon to possess another 
cotton factory. The plant will be a very large 
one, and the immense sum of $2,500,000 is to be 
invested in the enterprise, which is believed to be 
mainly backed by local capitalists. 

The L. D. Thompson Manufacturing Co, with 
capital, $20,000, has been incorporated in Cincin 
nati, O., for the manufacture of carriage, coffin and 
casket hardware and trimmings. Incorporators 
L. D. Thompson and Robert W. Hasselhoff. 


The plans for the new cotton-mill at Jasper, 
Ala , have advanced far enough for the plant to be 
counted a certainty. A capital of $125,000 is pro 
posed, and over $90,000 has been subscribed. The 
mill is to be equipped with 10,000 spindles and 250 
looms, and work on it will soon commence. 


Henry R. Worthington, 88 Liberty street, New 
York, has issued two little books for distribution 
that will be of interest to World’s Fair visitors and 
others. One is entitled, **‘ World’s Columbian Ex 
position and Handy Map of Chicago,” and _ the 
other, *‘ Worthington Steam Pumping Machinery.’ 
Both will be found instructive. 

C. W. Morrison, of Ellsworth, Maine, in company 
with George B. James, of Boston, will soon build a 
large saw-mill on the Machias River, at Whitney 
ville, Maine. It will be constructed by W. H. 
Bronson, of Ellsworth Falls, who has the contract. 
When completed the mill will have five stave ma 
chines and one heading machine. 

The Berlin Iron Bridge Co., of East Berlin, Conn., 
will build anew machine shop for the Fuller Iron 
Works, at Providence, R. I. The peculiarity of 
this shop will be that the sides ure entirely of 
glass, under the patents lately granted the Berlin 
Company for this construction. The building will 
be 90 feet in width, and 210 feet in length. 

There is water-works agitation at Ogdensburg, 
N. Y.; Unionville, Conn; St: Johnsville, N. Y ; 
Chandler, Okla.; Waterbury, Conn.; Hillsboro, 
Ohio; Grand Forks. N. D.; Boston, Mass.; New 
town, L. I.; South Norwalk, Conn.; Rock Valley, 
lowa; Silver Plume, Colo.; Chicago, Ill.; Houston, 
Tex.; West End, Ga.; Hoquiam, Wash.; Manchester: 
N. H.; Tipton, Ind. 

Another new industry is to be established in 
New Badford, Mass., the manufacture of Lambeth 
rope. A company has been organized, with capi- 
tal stock $125,000. Prominent among those inter- 
ested are F. R. Hadley of the Columbian and Ben 
nett mills, C. W. Brownell and the directors of the 
Bennett mill. Lambeth rope, the proposed pro- 
duct, is a braided material made from cotton, jute 
or other fiber, and is adapted to various uses. 
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Machinists’ Supplies and Iron. 





New York, June 10, 1893. 
Iron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry, 
14.25; Gray Forge, $12. 
ern brands of good quality are obtainable at $14.25 
to $14.50 for No. 1 Foundry; $12 
2 and $11.75 to $12.50 for Gray Forge. 


$13.50 to 


14.50 to 


Antimony—The market is steady. 


X., 1044c. to 108gc.; Cookson’s, 10%c. to 1034c.; 


lett’s, 92¢¢c. to 9 95¢c.. 


held at 10c. to 10lgc 


Lead--The market is on a decline; 
3.80c. to 3.8246c. have failed to draw business. A 
forced sale was made at 3.75c. for July de.ivery. 

Lard Oil—Prime City 1s quoted at 82c. 

Spelter—The market is barely steady. 


are asking 4.25c. 
business is reported. 


Tin—Some business has been done at an advance | ref. 
to 19.25c. to 19.35¢., but most of this was speculative 
These figures may still buy, and there are 
offerings at 19.40c. for July, and 19.70c. for August 


deals. 


and September. 


and U.S. French Star. 104%c 

Copper—The market is dull. 
of Lake Copper are made at 10.85c. for summer de- 
livery, and 10.90c. for prompt. 


Frequ 


for New York delivery, but no 


Casting Copper is 


Draftsman (designer), mach. tools, jigs, fixtures, 
general mach’y, desires pos. H. M., Am. Macu. 

Agents to sell sliding calipers, etc , liberal in 
ducements. Address E. G. Smith, Columbia, Pa’ 


$15.25; No. 2 Draftsman, designer, supt.; 7 ed exp., wishes 
2 to $12.50. South: | Change. Alref. Address “G. P.,” Am. Macu. 
Accurate draftsman. Tiree age, 25, desires 
.75 to $13.50 for No | change of position. Permanent, AM. MACHINIST. 


Mech. draftsman wishes position on machinery 


We agg te in general. Address K., 128 W. 61st. street. 
A first-rate mach., of long exp , wants a steady 
lent offerings | Position. Best refs. Box 1, AMERICAN MACHINIST. 


A mech draftsman wishes sit. Ref., etc., given. 
Address W. S.S., 64 E. Main st., Springfield, ¢ 

Ww anted—Exp'd men on horizontal boring ma 
chines. Address Box 5, AMERICAN MACHINIST. 

Mechanic, draftsman (29) with shop practice, and 
7 years’ drafting room experience, desires to change 
position. Address Box 2 AMERICAN MACHINIST. 

Wanted—Situation as foreman in machine shop 
or tool room, in city or town near Boston. Best of 
Personal interview desired. H., Am. Macn. 

Wanted—Position as draftsman and designer by 
energetic progressive mechanic of prac. exp. and 
theoretic education. R. J., AMERICAN MACHINIST. 

Pattern Maker Wanted—Steady job for good all 
around man. State experience, and wages wanted. 


offerings at 


to &8e. 
Seliers 








* WAN TED* 


‘sca and Help’ Advertisements only inserted 
wnder thts head, Rate 80 cents a line for each inser- 


tion. About seven words make a dine, 


the ensuing week's issue, 
care will be forwarded, 





Wanted—Foremanship; 


eral jobbing. 


Copy should be 
sent to reach us not tater chan Saturday morning for 
Answers addressed lo our 


engines, pumps or gen- 
Indicator, AMERICAN MACHINIST. 


Address Machine Shop, AMERICAN MACHINIST. 

Young Norwegian, graduate of technical college, 
and with some practical exp.. wants pos. as drafts 
man. Salary moderate. A Z., AM. MACHINIST. 

Wanted—Foreman blacksmith on machine tool 
work; must be well posted on piece-work. Address 
Box 4, AMERICAN MACHINIST. 

Machinist & tool maker 1st class on special ma- 
chinery, experimental work, models, dies & gen. 
shop tools, wishes sit.in country. Box 6, AM. MAcH. 


Situation wanted, by mech draftsman (23) exp’d 





Wanted—Position as foreman or supt.; used to 
cluse interchangeable work; can design tools. Ad- 
dress Box 46, Simsbury, Conn. 


Wanted—Position for July 1st'by young mechan- 
ical engineer and draftsman. or at once charge of 
industrial concern at the World's Fair. Apply Box 
135, AMERICAN MACHINIST. 


Wanted—Ist-class vise and floor hands of large 
experience; must be sober and industrious. Can 
secure steady employment. Married men preferred. 
Morgan Engineering Co., Alliance, Ohio. 


Bookkeeper—Young man, 30, experienced in the 
accounts of machine shop & foundry, desires some 


position of trust. Thorough business training. 
Highest references. Bookkeeper, AM. MACHINIST. 


A young pattern maker wishes to change; would 
like position as assistant to foreman, or could take 
charge if required; can furnish best of reference: as 
to ability and character. Expert, Am. MACHINIST 


Wanted—Level-headed mechanic to take charge 
of small mach. shop. Chance for right man to grow. 
Say what you have done, and compensation ex 
pected. Address **Good Place,’ Am. MACHINIST. 


Wanted immediately—A man to start and take 
charge night turn in machine shop. About 10 men 
at first. Good plice for good man. Address Box 
3, AMERICAN MACHINIST. 


Wanted —Foreman blacksmith. Shop has 26 fires, 
2large steam hammers. Must be first class man. 
State refs., and wages expected, Bucyrus Steam 
Shovel and Dredge Co., South Milwaukee, Wis. 


Wanted—An all around machinist; one accus- 
tomed to factory repair work, and to work on new 
machinery. Good position to right man. Address 
The Wabash Screen Door Co., Rhinelander, Wis. 


Good draftsman, young, with good mechanical 
ability, experienced in designing special tools and 
















































Ist-class draftsman, Al mechanic exp'd in super- 
intend’g erection; hav'g good pat. specialty in power 
transmission, seeks pos., with open’g. Business, 

care AMERICAN MACHINIST. 


Wanted—A foundry foreman; must be a man of 
experience who is capable of producing the highest 
class of machinery castings; cylinders a specialty; 
give references, age, experience and salary expect 
ed. Address Box 136, AMERICAN Mac HINIST. 

Draftsman (designer) wants pos., tech. graduate, 
5 yrs’ mach, 8 draftsman, and two had charge of 
drafting room (10 men). Exp’d on jigs and _ fix- 
tures, light and heavy mach. tools, hyd. cranes, 
gen. mach'y. Box 110, AMERICAN MACHINIST. 

Wanted—A practical mach. or pattern maker 
who 1s a capable draftsman One who has had 
some exp. in designing special machines and tools 
for making iron and brass valves, steam fittings, 
ete., pret’'d. Address Box 139, Am. MACHINIST. 

A mec hanical draftsman and machinist, with 8 
years’ experience in office and shop, will be open 
for engagement on July 15, or sooner. Can take 
position as superintendent in small machine shop. 
Address W. A , AMERICAN MACHINIST. 


Wanted— Machine shop, also foundry foreman for 
printing press works, Applications of competent, 
exp’d men in this line considered only. State age, 
where last employed, how long, and in what ca 
pacity. Address Jno. J Clause, Elkhart, Ind. 

Wanted—A position by a live, energetic tool and 
die maker, who is thoroughly up in modern im- 
provements on dies for iron and brass work. Has 
had exp. in best shops in Conn. Best ref., ability 
and habits; can accept second week of July. 
Distance no objection. Die Maker, AM. Mach. — 


Ww anted—As instructor, an M. E. graduate with 3 
yrs’ exp. in the designing of machinery and in test 
ing of steam plants; must be able to begin work 
Sept. 13. Address application and references to 
Prof. Mech’l Eng’g, 357 Market st., Bethlehem, Pa., 





Wanted—Position as foreman boiler maker; 12| on machine tools and general machinery. Address | Mach’y, desires pos. in shop with good bus. man stating past experie ne e and salary expected. 
yrs’. exp.; ref. Al. A. M. P., Box 92, Roanoke, Va. | Box 7, AMERICAN MACHINIST. in need of mech. assistance Interest, AM. Macu. (Continued on page 12.) 
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Bradley — 
Hammers. 


If you plate, draw, square, taper or weld iron and steel, 
you need a Bradley Hammer. 

If you swage, collar, spindle, or do any manner of die 
work, a Bradley Hammer will soon pay for 

That the Bradley 
market has never been questioned. 
illustrate, describe, give sizes and prices. 


Warren St., 


196-98 Sudbury St., 


is the 


itself. 
Hammer in the 
Our circulars 


best Power 


S72 









BRADLEY & COMPANY, 


Syracuse, N. Y. 


New York. 
Boston. 
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THE MASON BALANCED VALVE 


Is a double piston or seated balanced valve, for which we have found a ready 





: Meet all requirements more 
fully and satisfactorily than any 
other of its competitors. 


INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


HAMMERS weit 
20 Johnson St., CLEVELAND, O. 








Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B, GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa. 


FOR SALE 


at ey ig Station of Peekskill Water Works at 
Peekski ¥ 

One 16'x36’ Fishkill Corliss Engine with Boiler 
54o’x14’, 110° 3 Tubes, Horizontat Tubular type; 
also about 75 feet 2-ply belting 20’ wide, one 7’ 
pulley 20’ face, and a quantity of 5” steam pipe; 
feed water Heater with brass ¢ oil, 5” shafting and 
pillow block. All in first-class order. 

ORRIN J, LopER.—Supt. 


ROSE POLYTECHNIC INSTITUTE, 


Terre Haute, Ind. A College of Engineering. 
Well Endowed, well equipped. Courses in oe chanical, 
Electrical, C ivil Engineering, and Chemistry. Extensive 
Machine Shops, Laboratories, Orewing., Rooms, Library 
Expenses low. Address H. T. EDDY, Prest. 


Send for Particulars. 














THE STATES MACHINE CO. 


HARTFORD, CONN. 





Le Flexible Metallic Fillet 
Ye ~ Yor Pattern Makers. 8 Sizes. 
Nae H. WHITE, 44 N. 4thSt. Phila, Pa 
























THE IRON FOUNDER, 


By SIMPSON BOLLAND, Esq. 
300 Illustrations. 400 Pages. 12mo. Cloth $2.50. 


JOHN WILEY & SONS, - NEW YORK. 


ACHINE DESIGNING, MECHANICAL DRAWING, 

Patent Office Drawing, Print Copies of all kinds 

and sizes. Lowest prices consistent with good 
workmanship. Correspondence solicited. 
FRANK A. FOSTER, 

PROVIDENCE, R. |. 





Room 442 Butler Exchange, 





In two Stylesand four 
Sizes. Send for circular to 


THEGEO. BURNHAMCO., 
Worcester, 


comemtee (tan 


Address: ELECTRICAL REVIEW, 13 Park Row, N Y. 


BRASS-WORKING TOOls, 








BARDONS 
& OLIVER 


Cleveland, 





a MACHINERY. 


aie" 


SCREW MACHINES. 


Lt on a_i 








BORING x» TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


sale in the many cases where such v: alves are used, 
of our valve is in the guide for the valve stem, which is 
cast on the bonnet, thereby keeping the v: ilve stem ina 
Greek line with the stuffing box. For this reason it is im- 
possible for the valve stem to bend, and the packing 
seldom has to be renewed. The 
sizes up to two inch are made of 
the best steam metal; above that, 
of cast iron, lined with steam 
metal. <A knuckle-joint tapped 
for three-eighths rod is on the same stem of each valve, 
This saves expense in making connections. 













awl 


The principal advantage 










MASON REGULATOR CO., Boston, Mass., U. S. A. 










a 


WILMINCTON, DEL. 
Chicago Office: 14 South Canal St. 


























FOR LAGGING LOCOMOTIVE BOILERS. 











United States. 


H. W. JOHNS MANUFACTURING 60, 


87 Maiden Lane, NEW YORK, 





ASBESTOS CEMENT FELTING, 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of (™® 
















































87 MAIDEN LANE, 
PEW YORE. 
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* WANTED * 


** Situation and Help’? Advertisements only inserted 
under thie head. Rate 80 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded, 

Supt. of a large manufactory employing 300 hands 
desires to make a change; am thoroughly familiar 
with the manufacture of all kinds of iron and brass 
goods, and well up in modern methods of economi- 
cal production of work, and have had long exp. in 
handling Lelp; age, 36. Ohio, Am. MACHINIST. 

Wanted —A thoroughly practical and exp’d fore- 
man, to take charge of a tool-room; design & over- 
see making of punches and dies, tools for milling & 
screw machines, etc. And supt’d the manufacture 
of small articles in large quantities, in very fine 
brass work. Exc’t position for right man. Give 
age, exp., etc., Thorough, Box 142, AM, MAcu. 





. MISCELLANEOUS WANTS 

Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded. 


Cheap 2d hd tathes & planers. S. M. York, Clev’d, 0. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 


Punch & Drop Presses. Am. Tool W’ks., Clev., O. 


For Sale—Second-hand drill presses, engine lathes 
& planers. Dietz. Schumacher & Co., Cincinnati, O. 


Light and fine machinery to order: Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 


Agent wanted to raise club in every shop. Money 
in it; write quick, Scientific Mach., Cleveland, 0. 


Monitor lathes 15” & 30’ swing, $100each. Screw- 
cutting lathe 17” swing, $95. 229, Am. MACHINIST. 


Wanted—Party to furnish tools and money to 
perfect a steam pump, the result of practical ex- 
perience. Address Box 149, Am. MACHINIST. 


We will pay 25 cents each for copies of the 
AMERICAN MAcuHinist of December 4, 1886 issue; 
must be unsoiled and in good condition. AMERI 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad 
way, New York. 


Machine Shop and Foundry for Sale—Located in 
a fine village in Central New York. At present em- 
ploying 8 men building medium grade work. A rare 
opportunity for 1 or 2 practical men to engage in an 
established and growing business. If the whole is 
not sold soon. I will seil an interest to a practical 
man who can furnish references as to integrity 
& ability. A full opportunity to investigate offered 
any one meaning business. Box 150, AM. MACH. 





SECOND-HAND MACHINERY. 


SCREW-CUTTING LATHES. 


13in. x 5 ft. Phoenix Iron Works, Rise and Fall Rest. Cheap; 

Good order 
A order 
Al order 


16 in. x 6ft, New Haven Rise and Fall Rest. 

16in. x 7 ft. Bement, Plain Rest and Chuck; fine tool, 

l5in. x 8 ft. Jones & Lam<on, Rise and Fall Rest Good order 

16in. x 6 ft. Blaisdell, Rise and Fall Kest. Good order 

17in. x 6 ft. Fitchburg, Compound Rest. fine tool Good as new 

18 in., raised to 36in. x 9 ft. Michigan Tool Works, 
Plain Rest 


PLANERS AND SHAPERS, 


Al order 


1 16in. x 16in. x3 ft. Belden & Co. Planer. Al order 
1 20in. x 20in. x 54% in. Pratt & Whitney Planer, Al order 
1 20in. x 200in. x4 ft. New Haven Planer. Al order 
1 30in. x 30in. x 8 ft. Hewes & Philips Planer, fine tool. 


Good as new 


1 40in. x 36in x 10in. New Haven Planer, bargain, Al order 
1 6in. Boynton & P. Crank Shaper. Al order 
1 15in. Juewgst Friction Shaper, with Vise, Giooed order 
2 24in. Hendey Friction Shapers, complete. Good order 
MISCELLANEOUS, 
Garvin No. 1 Gear Cutters. Good as new 
Brown & S.No 1 Universal Miller, complete. Al order 
Garvin No, 5 Heavy Miller, Late Pattern, Al order 


Good order 
Garvin No. 3 Four-spindle Drill Press. Good order 
Barnes Friction Disk Drill Press. Good as new 
10 in. Slate Sensitive Drill Press, Good order 
Good as new 





2 
1 
1 
1 Garvin No, 2 Two-spindle Drill Press. 
1 
1 
1 
1 


24 in. Dexter Drill, Back Geared, Power Feed, 
A lot of Grinding Machines, Power Presses, Foot l'resses, Shears Ac. 


700 New and Second-hand Tools in stock. Write for 
complete list, Photographs and Prices, 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs, NEw YORK 


SECOND-HAND AND NEW MACHINERY 


84x84x16% ft. Planer. Niles Tool Works, three heads. 
Planers. 62in.x22 ft. Planers, 25in.x5 ft. 
bi 42 in.x16 ft. aid 24 in. x5K6 ft. 
m 36 in x12 ft. 24 in.x4 ft. 
we SLin.x8 ft. 22 in.x5 ft. 
— 26 in.x7 ft. | 
80 in.x18 ft. Engine Lathe Geared Face Plate. 
60 in.x45 ft. Double Engine Lathe 
52in.x35 ft. Engine Lathe Horizontal Boring Machine, one end 
30 in, x28 ft. Pond Machine Tool Co Shafting Lathe. 
36 in.x16 ft Engine Lathe. 
33 in.x27 ft. . = 
32in.x12, 14, 16, 18 ft. Bed. 
28 in.x22 ft. Engine Lathe, cheap. 





New Engine Lathe. 


25in.x12, 16, 20 and 24 ft. Bed New do do 
2lin.x10, 12 ft. Bed. do do do 
20in.x 5, 6,8 & 12 ft. do 2d Hand do do 
18in.x 6,7 &8 ft. do Newx& do do do 
17in.x 8 ft. do do do do 
16in.x6 & 8 ft. do do do do do 
l5in.x 6 & 8 ft. do do do do do 
l¢in.x 6 ft. do do do do do 


Car Axle Lathe, Bement. | Driving Wheel Lathe 88 in. 

15, 16, 18, 26in-Crank Shapers. | Wheei Quartering Mach., 

20, 24, 26 & 30 in. Geared Shapers. Double right and left hand. 
20, 22. 24, 28, 30 & 36 in Drills. No. © Turret Lathe, 
Bolt Cutters. Am. Tool and Mach. Co, 
8an413 in. Stroke Slotters. 24 In. Swing, 8 ft, Bed. 
Lot of Lincoln Pattern Millers and No. | P. & W. Millers. 
2Spindle Drills. Garvin. 

Gear Molding Machine. Stamping Press, Bridgeport. 

1100 and 3000 lb. Bement Steam Hammer. 

100 1b. Steam Hammer. ! 
40 H. P. Vert. Engine. N.Y.S.S. P. Co. | 
llin.xt8in. Hor. Engine. Al Order 

16 in x42 in. Corliss and 16 in.x48 in. Brown Eng. 
300 H. P, Westinghouse Comp’d Engine 


GEO. PLACE MACHINE CO., 


120 BROADWAY, NEW YORK 


SEND FOR 
MAY LIsT, 


MACHINE TOOLS 


NEW AND SECOND-HAND. 
ENGINE LATHES, 


13in.x 6 ft., Complete. Cpd. Rest and Cross Feed Improved style 


I4in x 6 ft., do Prentice, Heudey and Fitchburg 
16in.x 6ft., do Hendey Fitchburg and Prentice 
16in.x 6 ft. do Bridgeport Mach. Tool Works. Good order 


16in.x 8 ft., Improved style. Cpd. Rest and Cross Feed 
18in.x 8 ft., Complete, Horton's. Improved style. ‘ New features.” 
20in.x 8-10 ft., do Cpd Rest and Cross Feed. 

‘ 


21 in.x10 ft., do do do do Perkins 
22 in.x10-12 ft., do Improved style, Ex. heavy. 

24in.xl2-14 ft., do do do 

28 in. x6 ft. do do do 

30 in. xIR ft. do Old style. Fairorder, Cheap 


96 in.x 16 ft., Triple geared, 84 in, Face Plate. Good order. 
PLANNERS. 


21 in.x 5 ft., Complete. Fair order. Price $125, 


22 in.x 5ft., do with Chuck, Putoam, Al order, 
2tin.x 6 ft. do New Improved styl 

Win.x 6ft., do Putnam. Good order, 

Win.z6t., do Good order. Low Price, 

30 in x10 ft., do Modern style. Ex. heavy. Al order 


36 in.x12ft., Extra weight and power, Powell Planer Co, 
SHAPERS. 


6 in. Stroke, 22 in. Feed ‘‘ Crank " Good order Cheap. 


Rin. do Crank. Good order, Gould 
Yin. do do Extra heavy. Hewes & Phillips 
Sin, do do do Good order, 

I4in. do do Tray. Head. Improved style Fitchburg 
lb in. do do ‘* New Improved Style.’ 


22 26in.do Triple Geared. Improved, 
MISCELLANEOUS, 

Radial Drills, 3, 4,5 and 6 ft. Arms. Improved. 

Uprizht Drills, 20, 21, 25 and 32ins. Prentice. 

Upright Boring and Turning Mill 38in. Al. 

Brown & Sharpe Vertical Turret Machine Al order 

Universal Milling Machine, Improved styl New features.’ 

Milling Machines. Standard sizes. Improved style 

Lincoln Milling Machine. With Vise. Good order. 

Screw Machine 15-I6in. Back gears, Auto. feed, Chuck and Tools 

Complete, Jones & Lamson. Al order, 
Tool and Auto. Knife Grinders. Good order, 
Boiler Bending Rolls, 8 10 ft. ** Improved style.” 


_ J. J. McCABE, 
E. P. BULLARD’s| !4 Dey St., 


Hinged housing 





THE DEANE 


OF HOLYOKE 


STEAM PUMP 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
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A NEW SCR 














THE HANDIEST PLATE MADE. 


THE FULL MOUNTED LIGHTNING. 
These Plates have a stock with each die. The dies are ou 
celebrated Adjustable Lightning Dies. 
correct length and weight to suit size of die. Several sizes 
of dies may bein use out of Same set at same time. SEND 
FOR CATALOGUE. 


WILEY & RUSSELL MFC. CO., 


Each Stock is of 


Made by 


CREENFIELD, MASS., U. S. A. 





BOSTON: 


"R. MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to runat GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


SoLE REPRESENTATIVES IN THK UNITED STATES, 


B. M. TONES C&C CO., 


11 &143 Oliver St. 


NEW YORK: 143 Liberty St. 





90 15 in. 
Modern Tesign. 
Valuable Features, 


CATALOGUE FREE. 








SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES, 








N Y.Mach’y Warerooms, NEW YORK. 
Shriver’s New York Traveling Granes 


FOR HAND OR ae 








Seah aie . 
333 East 56th St, 


NEW YORK. 
MANUFACTURERS OF 

TRAVELING CRANES of 1%, 2,3,5 and 10 Tons 

capacity, to be operated by Hand, or wholly orin part 

by Electricity.- 





MOFFET PORTABLE DRILL. 


UNSURPASSED 


ASA 


REAMER. 


Will work in 
any position. 


Weighs 42 !bs. and 
drills trom 3g to 
1% inches diam 
eter. 








Runs with Steam 
—OR— 


Compressed Air. 


J G. TIMOLAT, 


894&915S. FifthAve., 
NEW YORK. 


EVERY 
MACHINIST 


SHOULD HAVE 
A COPY OF 


OUR CATALOGUE. 


It is a 704 page cloth bound book A copy 
will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be re 
funded with first order amounting to $10.00 
or over 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEw YORK CiTy. 








ELECTRICON, 


The Best Anti-Friction Metal in the World. 


FOR ALL 


MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE, 


UNION ELECTRIC COMPANY, 


Manufacturers and Sole Agents, 





ID 
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PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 


A. J. WILKINSON & CO. 


180 to 188 WASHINGTON ST., 


== BOSTON, MASS. 
SEND FOR CIRCULAR. 








and Dies Furnished. 


= Capitol Mfg, Co., 125 t0 137 Rees St., Chicago, Ill., U.S. A. 
Sanne Spent 80, Ua. 


Agents for Great Britai 
21 Cross Street, Finsbury, 


ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine. 
Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in existence. The thread- 
ing head is made entirely of steel. 
cases, blocks or die rings in or about the head. Separate Heads 
Write for descriptive circular and price 


No links, levers, springs, caps, 








VOLNEY W. MASON & CO., 


MANUFACTURERS OF 


New Patent Whip Hoist, 


Friction Clutches for Connecting Shafting and Gearing. 
PROVIDENCE, R. I., U.S. A. 











NEW YORK- 






ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD. ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 


Established acentury ago. 


STEEL BALLS 


1é’’ to 2’’ in stock, sizes to 4” 
to order. 


FOR 
TOOLS, 
DRILLS, 
DIES, &c. 











Circular and Prices on Application, 


Grant Anti-Friction Ball Co, 


Fitchburg, Mass,, U, 8, A. 

















45 BROADWAY, N. Y. 








of Drill. 





QUINT’S TURRET DRILLS. 


Arranged for Light Tapping. Has these Advantages : 


Power as applied is graduated to size 


SIX DRILL SPINDLES and only the 
one in use revolves. 
Any speed instantly from 250 to 2,000 
revolutions. 
Drills and Taps without moving work. 
Capacity from 0 to % 
SEND FOR CIRCULAR. 


A. O. QUINT, Hartford, Conn. 


inch. 
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DON’T ACCEPT ANY SUBSTITUTE FILE. _ 
INSIST ON HAVING a 
NICHOLSON. 







3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 


® BERLIN IRON BRIDGE CO. 


i shaaiiaillied IRON. 


OFFICE AND WORKS, : : EAST BERLIN, CONN. 








HEAT BUILDINGS BY 


BOSTON HOT BLAST APPARATUS|- 


Blowers and Exhausters for every duty—Dry Kiln Apparatus, 


BOSTON BLOWER CO0., Boston, Mass. 


, AMERICAN WATCH T00L CO. 8. LATEST IMPROVEMENTS, 
| NEW STYLE. 

NEW PRICES. 
B GROWING RAPIDLY in FAVOR 


ANY COMPANY 


contemplating the expenditure of a large amount in the 
establishment of a manutacturing industry, requiring the 
use of a thoroughly equipped Machine shop, Boiler shop, 
Foundry and Smith shop plant, well Incated on competing 
trunk lines of railroads and ina good labor market, is in- 
vited to address, STIMSON, WILLIAMS & CO., 
Bryant Building, 55 Liberty St., New York. 









Waltham, Mass. 





NEW EDITION, 


9 
“THE STEAM ENGINE, 
By Daniel Kinnear Clark, C. E., M. I., M. E. 
1 k on Modern Steam Practice, LOCOMO- 
rive MA RINE STATIONARY and PORTABLE EN- 
& INES and BOILERS, valve gear, link motions, triple 
and quadruple expansion, fuels, &c., dc. 1,500 pages » 1,300 
diagrams, and plates drawn to scale. 2 vols., half calf, 
— Sent to any address, carriage prepaid. Send for 
seriptive circular VIRTUE E & Cu., 72 Bible 
Hews. New York 











R 


C. 


EDUCED PRICES OF 


mm LeCOUNT'S LIGHT STEEL DOG. 












INCH. PRICE. 1 No. INCH. PRICE | 
, $e.5. BE | Be SE 
.%& ‘35 | Small set of 8—5.50 
34 0 | o.. .. Sie... Bl 
, oe SL Se Te. OB 
1% 75 | 11 3%.. 1. 70 | 
1% 85 4 
13% 1.00 Fuil se t of ‘12— 12. 00 


WwW. LeCOUNT, South Norwalk, Conn. 


These goods are for sole by CHAS. CHURCHILL & CO, L’t', 21 
Cross St . Londo mp, Engiand. 





Lsuand, Favucowtr & Norton Ct, 


WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, 
objectionable features common in this class of 
Machine. 
does the work perfectly and quickly. 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. 
circular. 


LELAND, FAULCONER & NORTON C0., 


96 TO 106 BATES STREET, 


Treadles, Cocks, or any of the 


Truing Device, which is inexpensive, 


The whole 
Send for 


DETROIT, MICH. 





MANUFACTURERS OF | 


FITCHBURG 


AND THER RS 





THE CELEBRATED 


ENGINE LATHE 


METAL-WORKING MACHINES 











SEND FOR . | FITCHBURC, 
CATALOGUE E. ltineh Engine Lathe | MASS. 
THE VERNON rnin REGISTER. 


SECTION-LINED PAPER. 


We are manufacturers of 
Section-Lined Paper, same as 
used by Brown & Sharpe Mfq. 
Co. Sample senton application. 


THE J. C. HALL COMPANY, 


Lithographers, Printers, Binders, 
60 WEYBOSSET ST., PROVIDENCE, R. I. 





Positive Motion,Steel 
Gearing, Brass Wheels, 


Absolutely Accurate 
at High Speed. 


For Counting Strokes 
of Engines, 

Speed of Shaftin and 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 


THE DAVIDS MACHINE WORKS, 











MANUFACTURERS AND SOLE AGENTS. 
Orrices: 129 WORTH ST., NEW YORK 











ONITOR 


20-INCH by 6 FEET. 


4 





(A) Plain with Automatic Turret. (B) Friction Clute 


AS GOOD AS 


THE A CLOS 


2 LODGE & SHIPLEY MACHINE TOOL CO., 
e 


with f 


CINCINNATI, O., U.S.A. 


ATHES, 


16-INCH by 6 FEET. 


h B. G. Automatic Turret. 


THE BEST AT 


E PRICE 


Fox Monitor with Friction Clutch B. G. set over Turret Lever and Screw 
movements to top slide power feed to Turret. 
acilities for easy handling. 


(C) Fox Monitor Complete. 


NEW DESICN 


Massive design combined 
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BUFFALO FORGE CO... BUFFALO, N. Y.- 





MANUFACTURERS OF 





‘ay? 
STANDARD : ae \ ACHINISTS' 
5 TOOL CO ,f 
ATHOL, Mass., | FINE TOOLS, 
Gives the best oil fire. Does not increase insurance. 200 plants in use, for 50 varieties of work. Forgingand Tempering aspecialty. Send for Catalogue to U.S.A. 
W.S. COLLINS, 45 and 46 Drexel B’ld’g, . ew York. GILBERT & BARKER MFG, CO., General Agents for the U. S., SPRINGFLELD, Mass. CATALOC FREE. 





HENRY CAREY BAIRD & CO., 


(NDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut 8St., Philadelphia. 


COOKE & CO. 


163 & 165 WASHINGTON ST., 


Our New and Revises d Catalogue of Practical and Scien- 


tifie Books, page es, 8vo., and our other Catalogues and Cir 

courant, the whole cove ering ever Ty ony *h of Science applied 

to the Arta, sent Res and free « ostage to any one in any 
NEW YORK. part of the world who will turnteh his address. 





A NEW 
CRANK SHAPER. 


= NOVEL, YET SIMPLE, 


ENGINES and BOILERS. 


VERTICAL, 









HORIZONTAL - Length of stroke 

9 Achanged INSTANTANES 

ao DUSHY while IN MOTION, 

STATIONARY => = Get Photos & Prices. 
? % — MOTHING LIKE IT. 


PORTABLE, 
Plan and Automatic. 


Write for Catalogue and 
mention this paper. 


Fox Machine Oo, 
325 NOR. FRONT ST., 
Grand Rapids, Mich, 
Chicago Office, Machin 
ery Hall Annex, Section 
13, Column J 43, World’s 
Columbian Exposition. 



















bling 
ie Hot Iron 
ee oor Steel 
A. R KING MFG. CO., 
ERIE, tith & {2th Sts., 
MACHINERY AND TOOLS. 
Heavy Machine Castings. 





WORTHINCTON 
CONDENSERS. 


ACCRECATINC IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 
NEW YORK, 


BOSTON, PHILADELPHIA, CHICAGO, 











ST. LOUIS, DENVER. 
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TMANDLER IRDPLS 


Corner Lake & Kirtland Sts,, Cleveland, 0, 


CLEVELAND TWIST "DRILL CO. Sooo ee Vintorle ey 


ablished in 





GRAHAM TWIST DRILL AND CHUCK CO., SETRONT, MICH., U. 8. A. 


OLE MANUFACTURERS oF 


GRAHAM'S GROOVED ‘SHANK TWIST DRILLS AND CHUCKS. 









Endorsed by Practical Mechanics Everywhere. Send for Catalogue. 


THE CARVIN ileal CoO., 


Manufacturers of and Dealers in 


MACHINE TOOLS. 


LATHES, PLANERS, 
SHAPERS, DRILLS, 
MILLING MACHINES, 
TURRET LATHES, 
CEAR CUTTERS, CUT- 
TER CRINDERS, TAP- 
PING MACHINES, 
WIRE COILING MA- 
CHINES, POWER 
PRESSES, HAND 
LATHES, PROFILERS, 
&C., &C. 

Write for New Catalogue 
and List of New and Second- 


Hand Tools for immediate 
delivery. 





NEW No. 3 SCREW MACHINE, - 


Geared Friction Head and Powor Feed. 


4 OTHER SIZES AND 68 VARIETIES, ros 
LAIGHT AND CANAL STS., NEW YORK, N. Y. 











PUNCHING »° SHEARING MACHINERY 


= »* BOILER MAKERS ROLLS. >% 


SVew Doty MayuFacurinc ©: 
SJANESvILIE 3c Wif@nsin. | 


Bolt Nut Machinery. 


Complete Outfits for Bolt and Car Shops. 
Bolt Cutters, Bolt Pointers, 
Upsetters and Benders, 

Bolt Headers, Nut Tappers, 
Nut Machines, 

Washer Machines, Car Link and Pin Machinery. 


The National Machinery Co., Tiffin, 0. = 


DROP PRESS, 


MANUFACTURED BY 


MINER & PECK MFC. CO., 
NEW HAVEN, CONN. 


























SEND FOR CATALOGUE. 


}ORCESTER MACHINE SCREW CO. 









Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


W.C. YOUNG M'F’6 CO. WORCESTER 
Foot Lathes, Engine Lathes. 








atL.KEY-SEAT SETTING GAUG= 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


DEPTH ANGLE AND TWIST DRILL GAUGE 


Ee WYKE A > 
. BOSTON, MASS. Sé 








BLAKE & “JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


SHEARS AND PUNCHES. 
For making articles from the coil, of either round, half round, flat, or square wire. 
(So oe in shape to those shown in the cut herewith. Also similar articles made to 
order. 
Send samples of articles required, and mention quantity wanted, that we may 
~— _—~ for either machine or the goods, whichever may be desired. 


eae: 
>” Bicycle and Labor Saving Machinery a Specialty. 


E.W.BLISS CO., | [HE LEADER Wath oh MACHINE 


1 ADAMS ST., BROOKLYN, N.Y. 
Western Office, 14 N. CANAL ST,, CHICAGO, ILL, Perfect 
Allignment 


Of Blade. 
Will 
cut 





PUNCHING AND DRAWING 
PRESSES, DROP HAMMERS. 
DIES, SHEARS AND SPECIAL 





> 

oc 

ul 

= STEEL at an 

= 

o angle. 

< ‘ 

= Frame rises 
on return 
stroke, say- 
ing wear on 

OWNERS OF blades, 


THE FRASSE COMPANY, 
19 Warren St., New York City. 


THe STILES & PARKER PRESSCO. 



















WILMINGTON; 
DEL. 


The HILLES & JONES CO., 


MANUFACTURERS OF 


PUNCHES AND SHEARS, 


All Designs and Sizes, 
AND A FULL LINE OF 


/MACHINE TOOLS 


Boiler Makers, ‘Bridge Puilc- 
ers, Ship Builders, Rail- 
road Shops, Locomo- 
tive and Car Bulld- 
ers, etc., etc. 


WYMAN & GORDON. 








WORCESTER, 
MASS. 











STEEL PRESSURE RLOWERS, Tae BLOWER: 


LEN * & CRANK CeroW ERS, 
‘PORT TABLE FORGES. 
IRE BENDERS & SHRINKERS. 




















3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORING AND TURNINC MILLS. 
CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 

















4 AN} 
f et we 
\. § 
Ni, B.Cor. Water & Market Sts., 
Hamilton, Ohio, U.S. A. 
MODERN 


16’, 22’, 26’, 32’ and 36/” 
Back Geared poo Power Feed 


DRILL PRESSES 


A SPECIALTY. 








JENCINE LATHE. 


22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x16 ft, 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 
DIETZ, SCHUMACHER & CO., 
A to DIETZ, GANG & CO., 


58 & 60 PENN or 
CINCINNATI, O., 





Adjustable. 
* FOR TIN, BRASS AND 
am SHEET IRON WORKERS. 
: WORKMANSHIP GUARANTEED 
STRONG AND DURABLE. 
| Send for Circulars. 
eee te SPRINGFIELD MACHINE TOOL C0, 
ia” SPRINGFIELD, OHIO. 


Improved. 


S.A. 








THIS SPACE ITIIAS BEEN ENGAGED BY 


THE CONNERSVILLE BLOWER C6., 


CONNERSVILLE, INDIANA, 
WHICH WILL SOON BE ON THE MARKET WITH A FULL LINE OF 


IMPROVED ROTARY POSITIVE PRESSURE BLOWERS, 
CAS EXHAUSTERS, PUMPS, MOTORS, Etc., 


The internal operating parts of which will consist of two impellers planed accurately on cycloidal lines. 
Address ** EDGEWOOD,” CONNERSVILLE, IND. 





P.H.@F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC 















STARRETT’S 


FINE 
) TOOLS 


Warranted Accurate—Best in 
Workmanship— Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 
L. S. STARRETT, 

Athol, Mass., U.S. A. 
Lonpon Acents: Chas, Churchill & Co., Ltd., 
21 Cross St., Finsbury, E. C. 





2 Sree = 
ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 





8. S, TOWNSEND, Gen, Agt.» 163 & 166 WASHINGTON ST., 
COOKE & C0,, Selling Agts, \ NEW YORK, 
In Writing, Please Mention This Paper, 
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Absolute Safety from Destructive Explosion—Highest Attainable Economy of 
Fuel— Rapid Generation of Dry or Superheated Steam— Durability —Low Cost of Main- 
tenance —Fase of Transportation and General Efficiency are among the advantages 
possessed by the “ Wharton-Harrison ” form of boiler. 

Send for Descriptive Pamphlet— Drawings en, ant Estimates promptly 
furnished for any amount of power from 4 H.P, up. 

State requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
CHICAGO, ILL. 

187 La Salle Street. 





NEW YORK, N. ¥. 
41 Dey Street. 


. H. DALLETT & CO., 


York Street & Sedgley Ave., Manufacturers of 
Philadelphia, Portable Drills, Hand 


ATLANTA, GA. 
® No. Pryor Street. 















Drills, Boiler Shell Drills, 
Light Drill Presses. 





Specially adapted for driv- 
ing Machine Tools, Cranes 
Klevators, ! umps, Presses and 
other Machinery. 


ELECTRIC GENE- 
RATORS, 


For installation of Complete 
Power Plants. 


THE ONEIDA MFG. CHUCK Co.. 


ONEIDA, N. Y., U. S.A. 
MANUFACTURERS OF PATENTED 


LATHE AND DRILL CHUCKS. 

THE LITTLE HERCULES DRILL CHUCK, combines in 
its gripping mechanism three unequaled principles known in the field of |, 
mechanics, namely, the eccentric, lever and screw. In_their combination 
and relative proportion in this tool we are enabled to offer a much superior 
tool, guaranteed to meet the claims we make forthem. Write for Catalogue. 








LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Mexico, for $5.50 
or single copies, 5 cts. each, post paid. 





Order now before our stock | 
of papers is exhausted. 


“ PRACTICAL 
DRAWING.” 


By J.G. A. MEYER, 


This valuable series of 93 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Mexico, for $4.65, | 
or single copies, 5 cts. each, postpaid. 1 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 


ADDRESS : 


American Machinist, 
203 BROADWAY, 
NEW YORK. 


























2343 & 2845 
Callowhill St., 


EY, PHILADELPHIA, PA. 
HIGH SPEED POWER 





DRIVEN BY ROPE OR ELECTRIC 
MOTOR. 


MANUFACTURED BY 


ALFRED BOX & CO., 
Front, Poplar and Canal Sts, 
PHILADELPHIA, PA. 


Nonpareil Ratchet Wrenches. 


Made of best forged Tool Steel; are 
easily and readily adjusted and con- 
trolled. Can be made reversible in- 
stantly without removing from their 
work by throwing over the lever in 
slot of the handle. 

The Set of Combination Tools No. 1 
includes the wrench, two sockets, one 
for screw-driver, bit or reamer shank, 


Send for Circulars 
and References, 


C70NES 


CUPOLAS, LADLES, TRUCKS, 
Petroit Foundry Equipment Co., 


702 TEMPLE COURT, CHICAGO | — 








4 SLIDING CALIPERS in all styles and graduation, 
9 plain and with CLAMP AND SCREW 










ISTMENT, = Sma! icro’ 

ie ADIUSTHENT Small Micrometers, with wood handle and one socket 
=| higgins Fine Steel Squares, for drill shank and feed nut. The 
=| 2 Surface Gauges, jaws on this wrench open from ¥% 
g Ete. to 1} inches. 
=] In use at some of the leading Schools, Universities, Send for Illustrated Circular and 
= etc., who are well pleased with them owing to their Price List of various sizes. 

superior quality and low prices. Ask your dealer 
§ torthem, orsend for new circulars with prices, to The Keystone Manufacturing C0., 
3 E. C. SMITH, CotumBia, Pa. 312 TERRACE, BUFFALO, N. Y. 








JeRRAOST GETLET 


> The National 
“= Feed-Water 
Heater 


A brass coil Heater 
delivering water to 
the boiler at 210° 
Fahrenheit. 
500,000 H. P sold, 
Prices low. Satis 
faction universal 


The Sample 
Tells the Story. 


A sample of Dixon’s pure, flake lubricating 
Graphite, with interesting and instructive 
pamphlet, 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


BSeVesesosesssessesses 


The National 
Pipe Bending 
Co. 
82 River St. 
New Haven, Ct. 











NT DRILL CHUCK. 


\ THREE JAWS. STYLE A. 
4 STRONG, DURABLE, ACCURATE and CHEAP. 


Will hold drills from the smallest to Kinch diameter. Send for 60 
page catalogue, describing more than 300 styles and sizes of chucks. 
THE E. HORTON & SON CO., Windsor Locks, Ct., U. S. A, 

or, CHAS. CHURCHILL & CO. Ltd., 21 Cross St., Finsbury, London, England 

N. B.—See Exhibit at World's Fair, Sec. 29, Column K, Machinery Hall, Chicago, Il. 


NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. 
in stock three sizes—8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HARTEORD, CONN, 
LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im- 
one which greatly increase 

he durability and accuracy of our 
tools. Please investigate our claims, 
We carry a large variety in stock, 
and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue? 


NEW PATE 


sal 





SS 





We now carry 








; PEQ DRILL. " 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 


1884 PaT 





SKINNER 


» CHUCKS 


@ Independent, Universal and Com- 
bination LATHE CHUCKS, 

—Also, DRILL CHUCKS.— 

SKINNER CHUCK co., 
NEW BRITAIN, CONN. 


-_ 
eet CHUCKS 
rt ALL STYLES. 
NEWREVERSIBLE JAWS 
(DOVETAILED). 


SWEETLANO 





Send for CATALOGUE. 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U. S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
holding and driving drills. 

FOREIGN AGENCIES: 


Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Nueu Promenade No. 5, 
Berlin, Germany; Selig, Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 


[ ACHINER 
\ Mi Reducing and Pointing Wire, 
For Machines or Information address the 


| 
| 
a U | Manufacturer, 


‘cettaan ¢ |S. W. GOODYEAR, Waterbury, Conn. 
NO. 3 F 00D SAW The Moore & White Co, 


Fitted for FOOT orSTEAM POWER, 
A HANDY TOOL TO HAVE IN YOUR SHOP. 15th St. & Lehigh Ave., 
PHILADELPHIA, PA. 


Write for description and price to 
MFRS. OF 


TRUMP BROS. MACHINE CO. The Moore & White” 


MANUFACTURERS, ) ae 
WILMINCTON, DELAWARE. Friction Clutches 


FoR SALE BY Cut-off Couplings. 


CHAS. CHURCHILL & CO., Limited, 
Send for Circulars. 


a 


HANGING AND STANDING, 


MADE IN ALL SIZES. 


Thousands in use transmitting from 
1to50H.P. For information address, 


= EVANS FRICTION CONE CO. 
=== Wo, 85 WATER STREET, 


BOSTON, MASS. 


NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART'S PATENT 
) 3 cease Compression Wedge Coupling. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds without 
injury to shaft or coupling. 


SIMPLEST and BEST In MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes, 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, PACKINGS, 
ACCUMULATORS, 


THE W. & S. HYDRAULIC MACHINERY WORKS, 


WATSON & STILLMAN, Proprietors, 


204, 206, 208 & 210 East 43d Street, 


New Catalogue Now Ready. 
THE HOGGSON & PETTIS MFG. CO., 
Est. 1849. NEW HAVEN, CONN. 
The NATIONAL. 
INDEPEN DENT, 
UNIVERSAL, 
COMBINATION. 
Strongest. Easiest tochange. Best finish. Reversible 
Jaws (patented) giving 5changes including every possible 
desired position, E CATALOGUE, illustrated, sent 
free. Liberal discounts. Prompt shipment. Address 
WM. WHITLOCK, MANUFACTURER, 
132d Street and Park Ave., New York City. 


A Jordan Flaner Chucks, 


Ne — SEND FOR CIRCULAR. 
eg 2 C.W.JORDAN,|. 
> = Y 4 Wayne St., 1] 


WORCESTER. MASS, 





WY 


we 











ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 










































NEW YORK. 


Belt Press. 


Forging Press. 
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PUTNAM MACHINE COMPANY, 









BUILDERS FITCHBURG, OF i. 
¥ Cut-of Steam Engr 
New Putnam Automatic ut-of iteam Engine, 
Putnam Standard Putnam Bolt 
Lathes, Cutters, 
Putnam GapEngine § F< Putnam Car Wheel 
Lathes, | ffay oO \0 Borers, 
Ages 
Putnam Speed and 4: soe Putnzm Hydrostatic 
Drilling Lathes, Presses, 
Putnam Pattern Makers’ Putnam Railroad 





ranes. 





Lathes. 





ELECTRIC 
CRANES 


AND 


TOOLS, 


PAWLING & HARNISCHFEGER, 
BUILDERS, 
MILWAUKEE, 


Bowsher’s BALANCING 


ES WAY 


FOR BENCH AND FLOOR USER, 8 SIZES AND STYLES. 


A new idea. A time saver. A tool to take the place of 
the devices in present use for balancing pulleys, armatures, 
cutter heads and rotary parts of machinery in gencré al’ 
Waysare chilled and ground. Spirit !evels attached, Sub 
stantial, < ae ate, cheap. Send for circular. 

» BOWSHER, South Bend, Ind. 


Wis. 








CUTTING: OFF MACHINES. 


THE LATEST AND BEST. 


AUTOMATIC AGCELERATED SPEED 
DHVICE. 
HURLBUT-ROGERS MACHINE CO., 


SOUTH SUDBURY, MASS. 


BORING AND 


TURNING 
MILLS, 


mw 4,5, & 6 fl. Swing 
Po Meee Se 1 Bickford, 


"LAKEPORT, N. H. 
















AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


AND 


CAS BLAST FURNACES. 


Send for Catalogue, Estimates made for any mechanical operation requi: 
ing high, even and controllable temperature, 


No. 80 Nassau STREET, NEw York. 








ik INGERSOLL MILLING MACHINE 6O., 
ILLS. 


15 in., 22 in., 24 in., 36 in. Slab Milling Machines. 


ROCKFORD, 


zontal Boring Mi achines. 


36 in.x86 in.x8 ft. Slab Milling Machines. 


Weight, 22,000 lbs. 


7 Cutters ! A. Size or a 





PAT. DEC. 24,1889 






—— 





NICHOLSON’S COMPRESSION 


HAFT COUPLINCS 
W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 


GP rotons con NEW! 





3 FOOT 
4 FOOT 
9 FOOT 
6 FOOT 










THE LODGE 








Complete Machine Shop Outfits a Specialty. 


MACHINE Too. 


WORKS, Cincinnati, 0., U. S. A. 


a NEW YORK STORE, 110 Liberty Street. 

ij CHICAGO STORE, 68-70 South Canal Street. 
BOSTON STORE, 23-25 Purchase Street. 
ST. LOUIS STORE, 823 North Second Street. 


PITTSBURGH STORE, S. W. cor. Market and 
Water Sts. 


IMPROVED 


RADIAL DRILLS, :: 


UNIVERSAL 


AND 















. DAVIS 
"Co, 


~ 


















A. FA LKEN A U, 

i ith Street & Ridge Ave., Philadelphia’ Pa., 
MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 

GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC, 
Special Machinery designed and constructed, 





DO YOUR 


TAPPING 


WITH THE 


f Leland Tapping Attachment, 


BUILT BY 


HAMPDEN TOOL C0., 


HOLYOKE, MASS. 
}PRICES REDUCED. 


Can bee os me a k, ry any one. Requires u 
adjustaie tre size of tap to anoth 
@ Is free fre m a ac au stable fri stions &e. , tha 
@ require scie ntific treatment c ontinuaily. 


Send for Circular. 


YOU WANT 


the best gear wheels ob- 








tainable in your © plant. 


Your filled in 


every respect by our Ma- 


Wants are 


CHINE MOLDED gear wheels. 


YOU HAVE 


accuracy and wear com- 


bined in our wheels. Es- 


as they are 


pecially wear, 


Qa SPECIAL PRO- J 
You 
want further information 7 
Write us. 


UNION FOUNDRY & MACHINE CO., 


made from 


cess charcoal iron. 


PITTSBURGH, 



























a 


afh\\ ‘ \ 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuc k, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 














TWENTY INCH SWING ENGINE LATHE (New Pattern), 


MADE CS O., WORCESTER, 
w F.E.REED & 


MASS. 
Selling Agents: MANNING, MAXWELL & MOORE. 111 Liberty St., New York, and 60 mh Canal St., Chicago, Tih 


We make a specialty of ENGINE LATHES from 12 to 80 inches swing. 


Please refer to AMERICAN MACHINIST in answering this advertisement. 





: oe 
5 UNIVERSAL CUTTERS 9 


5 REAMER GRINDERS. ., 
— @incinnati, ©. - 


American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 
Makers of Implements for 
Standard Measurements. 








BOSTON WORKS 


35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, SMALL OR LARGE. 
300 LIST IRON, 600 LIST BRASS 
Catalogue FREE to any Business Firm. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


o Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 





Flat Bar Gauge 
JAS. A. TAYLOR & CO. 


BARKER’S IMPROVED 


Send for New Pamphlet. 











| 


CenTer GRINDING MACHINE. 


NO GAUGES. NO BELT. 


| Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO.. Cincinnati, Ohio. 
SEND FOR CIRCULAR. 





CHAS. CHURCHILL & 00., Lt'd, 
21 Cross St., Finsbury, London. 








SEND FOR CIRCULAR. 


D, SAUNDERS’ SOM, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~~” Steam and Gas Fitters’ Hand Tools. 


21 Atherton St., Yonkers, N. Y. 





2 BY 24 FLAT TURRET 
m» LATHE, 









Send for 


CATALOGUE —_, 


i for °92. 
JONES & LAMSON MACHINE CO., 


Springfield, Vt., U. 8. A. 


Lathes, 
Planers, 
Drills, 

Slotters, 
| Etc. 

NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 




















Verticat Dritt Pressgs, 12 to 52 
7 inch swing. Radial Drills, 4 to 10 ft. 
swing. Boiler Makers’ Drills, Bridge 
and Ship Builders’ Drills, Gang Drills, 
and other Drilling Machinery. Engine 
Lathes, 12 to 24in. swing. Send for 

Catalogue. j 


PRENTICE BROS., 
WORCESTER, MASS, 


it Tey Ty] 1 "Ty i a py 


J corrinaieichtonD syRacuseNY 3 


aa Ipmaigonens gd 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
ba Invite Comparison for Accuracy with all others. v 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


FOR 
Substantial, Well Made, 
Low Price, Patented, 


Y 1 lnch Drills, 


With latest improvements, Lover r, 
Combination or Wheel Feed 














) Sibley & ana 









P. BLAISDELL & CO., 


Manufacturers of 


, ga} « Machinists’ Tools, & 


Ty WORCESTER, MASS. 





On account 
of the econo- 
my resulting 
from the 
manufacture 
of our Uni- 
versal Tool 
Grinding 
Machine in 
lots of 50, we 
are enabled 
to reduce the 
price materi- 
ally while 
adding to the 
efficiency of 
the machine 
by supplying 
SEND FOR CIRCULAR. 





all attachments. 


GISHOLT MACHINE CO., Madison, Wis. 












<9 0.H.BAUSH & SONS, 


HOLYOKE, MASS. 


Manufacturers of 


POST, 


Sart 
Wilbon 


Trom the 
= amallest to 
thelargest. 


CURTIS, 












rHREA DAG 
or H 
rue nt OF Pow 


a for hast rated 


C atalogy 








— SOUTH BEND, - INDIANA. 


Ww yop “}S Uspaey 9g 











MECHANIC 





THE CORRESPONDENCE SCHOOL OF 


DIPLOMAS Awarded. 


DRAWING TAUGHT BY MAIL 


Also, Mrcuanios, Mining, Prospecting, Arithmetic, ete. 
need know how to read and write. 
FREE Circular to 


To begin, students only 
Low Prices. Send for 


MECHANICS, SCRANTON, PA. 





WE ARE BUILDING SMALL 
COMPOUND YACHT ENCINES 
OF UNUSUALLY FINE DESICNS. 
YACHT ENCINES. 


WE ARE IN A POSITION TO BUILD 
SMALL AND MEDIUM SIZES OF YACHT ENGINES 
AT VERY SHORT NOTICE. 


W. D. FORBES & CO., 
ENCINEERS, 
HOBOKEN, N. J. 
























































































-_ 
I (TE ERIE KEY-SEATING MACHINE. 
aule’s “Skeleton” Pipe Die. pM vod 9 
innty this ’ The jirst cost THE BURTON MACHINE Cco:, 
it fo you ts less 302 seach Shey 
Anh that of any ERIE, PA The cut represents 
other Pipe Tare ad- 7 our Stationary and 
ing Die, Also this: Portable Key - Seat- 
BSore it bec omes A ma ing Machine which 
dulled from use it = fully meets all the 
will cul as many —| oa P requirements of a 
perfect threads as A machine shop, They are furnished 
PS the best Solid Die i=] with one, two or three Arbors as 
extant; and when it ad desired, to eut any width of key-seat 
ts dull, you don't ane ow S up to % 1-2 inches wide, 
tt away and try a mew one. aed : 115-16 inches Arbor works 
You simply sha hye na =a ~ n all bores from 1 15-16 
ow. ommon gr RO aston ‘an nd m whe =| - inches to 3 inches diameter, 
tt practically as good as new And this sharpening pro os — and cuts seats 12 inches 
cess may be repeated a mum ber of times long. 
Don't it sound like a inoney-saver? Ask your jobber 2 7-16 inches Arbor works jn all bores from 2 7-16 inches to 
to send you Price-List of “ ’ 6 in liameter, and cuts seats 16 in he long. 
MAULE'S “SKELETON PIPE DIE. mH, ee . hes Arbor wor rks in all b - 3 from 47-16 inches to 
nehes diameter, and cuts seats 26 in ng 
PANCOAST & MA ULE, With an attachment for the purpose sete can be cut in holes 
Philadelphi: a, UV. Ss. A. as small as 1 inch diameter, by one passage of the cutter. 
If the work is heavy and too large to be placed on machine it 
can be detached from stand and used as portable machine, 






















MULLER LATHES 


y PATENTED. ' 
s/ With New and Valuable Features. 


MADE ONLY BY THE 


BRADFORD MILL CoO., 


Sth and Evans, CINCINNATI, O. 
London House : CHAS. CHURCHILL & CO., L't'd. 











21 Cross St., Finsbury, London, E. C. Eng. 





rbot POWER LATHES 


For Electrical 
and Experimen- 
Zam tal work. For 
? Gunsmiths and 
Tool Makers. For general Ma- 
chine Shop Work. 


High grade tools ; elegant in design, superior in con- 
struction. The best foot power lathes made, and quality 
considered the cheapest. Send for catalogue’ and prices. 







W. F. & JNO. BARNES CoO., 
1995 Ruby St., ROCKFORD, IIL. 


ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lro. 
LONDON, E. C., 





21 Cross ST.. FinsBuURY. ENG. 
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WM. SELLERS & C0,, incorporated, 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Etc, e 
INJECTORS FOR ALL CLASSES OF BOILERS. === 


mt LY & ALSTATER 0.) THe MEME. co, 


Cor. Curtis and Charles St., 
HAMILTON, OHIO. 

















TOLEDO, OHIO, 
Manufacture 


The Best 


Double, Single, Angle-Ba —_ ang, - orizontal, Twin, Boiler, 
id 


Spacing, Gate Multiple Belt ‘and Steam Driven and Most 
Complete 
ie & SHEARS. [ies 
Hand 


And Power 


PIPE 
THREADING 
MACHINERY 
IN USE. 


*@ Send for Catalogue. 





Do you work to Standard Sizes ? 


If so, write for circular showing the only Standard Inside 
Micrometer made. 
It measures from 2% to 13 inches by thousandths. 
nae tight, accurate , and convenient to use, and will lasta 
‘etime, 


J. T. SLOCOMB & CO., Providence, R. |. 
The DETRICK & HARVEY 


MACHINE C0., df #7, The Open Sidel 
Baltimore, Md. ee ea 
= mX 

= lron Planers, 


= ba J. L. TAYLOR Sole Manufacturers. 
. PIPE AND NUT WRENCH. 


Wht 


ie 
we co 


IWWVH =O3NOIHSND §=43M0d 
"SAZIS OOf YAAO 








Bar Iron Shear. 



















Aull mn : * 
¥LOR PIPE & NUT waeNcy 
i" PAT® DOEC.1, 1898. wl 


mn i 





~~ HERMANN BOKER & CO., SOLE ACENTS, 
101 and 108 Duane Street. New York. 





Send for Circular. 


JAPANNING, ENAMELING, DECORATING 


on Metal, Wood or any other » Poort Fine work. Low rates, Tweet promptly furnished. De- 
scribe character of job AUTOMATIC MFG. CO., Cor. First Ave., and 37th Street, New York. 





MANUFACTURERS OF 


STEAM 


THE BUFFALO STEAM PUMP CO., 


BUFFALO, N. Y. 


PUMPS 


FOR ALL SERVICES. 
mm», | NEW YORK OFFICE, 


76 JOHN STREET. 








——_— 
24 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. 


7 ge age IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


eum SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


MINE Pumps, SINKING PumMPS PRESSURE 
Pumps, VacuuM PUMPS, ARTESIAN WELL 
Pumps Power Pumps, Etc., Etc. 








For Boiler "(aay 
Feeding, f ' ‘3 






LOWVILLE IRON WORKS CO., owe 


MANUFACTURERS OF 


PUM 






PS 


and 
other 
purposes. 
a Sendfor ., 
Ss Circular, | 











= ay HIS 4 CT 
Se “FAN IAT? INJECTORICOS ae 


RT| oT ae 











Stover Power Hack Saw. 
Cuts off any Size or Shape of Metal 


UP TO 4% INCHES. 
No skill cmt torun 
> < var i 


the Ba of nd stops. 


This is the Most 
Practical Machine 
forthe Purpose ever 


offered to the trade. 
No op can afford to 


Satisfaction Guaranteed. 
Price, $25.00. 


STOVER NOVELTY WORKS, 
23 RIVER ST., FREEPORT, ILL. 


























Sees 
EU UFFEL&ESSER co 

K NEW YORK 

Branch: 265 State St., hy 
Manufacturers of 

Drawing Materials, 
Surveying Instru- | | | 
Aes ments, &c. 
Parago on Drawin ng In struments . Extra end Bes t Quality ; German 
Drawi —— ents, Paragon, Duplex , Universal, Anvil Drawing 


Helios, Blue Pr s Pape rs, Scales, Triangles T- cane s &., &, 
Catalogue on acetone. At Columbian Exposition : Liberal Arte 














Building, Section E. M. 103. 


ROBERT POOLE & SON CO. 


ENGINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 





RY MACHIITE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 





A New Feature 


in Screw rer a, 


Lathes. 





The ree Cut ac a piece af hy with 12 “DIFFERENT nied. from 6 to 


20 per inch, cut on a 14-inch by 6 ft. 


NORTON LATHE 


WITHOUT CHANGING A GEAR OR STOPPING the Lathe. 


Time, 1 hour and 30 minutes. 
to 80 per inch. 


25 OTHER THREATS can also be cut from 2 1-2 
The Lathe has 37 FEEDS from 7 1- 


to 400 per inch. 


All REVERSING in the APRON. No near or Banging of Counter Shaft. 
We are doing 25 PER CENT MORE WORK on these Lathes than on other 


Lathes of corresponding size. 


A. most substantial tool, thoroughly tested for 8 months in our own works. 


We have the 18-inch size ready to deliver. 


These Lathes will be found in our space 
Section 28, Crane Columns kK. L. 


Will have 16-inch in 3 to 4 weeks. 


at the World's Columbian Exposition at Chicago, in Machinery Hall Annex, 
38, and we shall be pleased to have any one interested, step in, and test them in every way. 


THE HENDEY MACHINE COMPANY, Torrington, Conn. 


CHAS. CHURCHILL & CO., Ltd., Agents, 21 Cross Street, Finsbury, London, England. 
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va — AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
= HIGH-PRESSURE BOILERS. 
= Complete Steam Power Plants of Highest Attamable Efficiency 
EP sdiress BUCKEYE ENGINE CO., Salem, 0. 
Or SALES ACENTS: 

fin. 


INE co. ’S SALES AGENCY, H. T. PORTER, No. 10 Telephone Building, New York Cit 
ovemETE R¥GISE C Hancock Bld’g, Boston, — N. W. ROBINSON, 97 Washington St., Chicago, 
ROBINSON & CARY COMPANY, St. Paul, Minn. . L. FISH, No. 61 First St., San Francisco, Cal. 

A, M. MORSE, 511 Commercial Building, St. Louis, Mio. J.M. ARTHUR & CO., Portland, Oregon. 


ALBANY STEAM ear nad ALBANY, N. Y. 








sreamtnaes, @Sish| STEAM PUMPS 


9 AND GOVERNOR COMBINED 


FOR PUMPING 


BOT CONDENSED WATER 
VALVES. 


BOILER 
FEED PUMPS 


AND 
PUMP GOVERNORS. 





“OTTO” GAS ENGINE WORKS, 
SCHLEICHER, SCHUMM & CO., 


63a & Walnut Streets, 
Philadelphia. 


AMES IRON WORKS, 
| OSWECO, N. Y. 


245 Lake Street, 
Chicago. 
New York Agency, 18 Vesey St. 


35,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 
OR GASOLINE, |; 


COMBINED Pa A) 
4 
“OTTO" GAS ENGINES AND PUMPS, 


Consume 25to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Tod) 
for all Bench Wood. 
workers, Latest and | a 
Best Design. Infringers | = 
Prosecuted. Trial, not 
orders, solicited 


PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 
STRONG, WELL BUILT 
: A aa" STEAM ENGINES 
ae —!-. <a 74 I2to OO Horse Power 


| : Every Adapted to Heavy, 
: Continuous Work. 
SUITABLE 


Tubular & Firebo: 
g BOILERS 


= on hand? for immed) 








THE TWISS IMPROVED AUTOMATIC | ENGINE, 


NELSON W, TWIss, i ‘ hitney 
Ave., NEW HAY kN, CONN. 
terNe w Cylinders put onto 
old engines, etfecting asaving 
of 25 to ) 40 per cent. in fuel. 
Also vertical and marineen 
gines. 

















































NEARLY 1,000 | 
DIFFERENT | 
MACHINES. | 





LARGEST LINE IN THE 
WORLD OF THE 
LATEST RESULTS 
OF AMERICAN 
INGENUITY. 


ENGINES & BOILERS 


Stationary & Sem1i-Portable. 
8 to 2& HORSE-POWER 
High in Grade. 

Low in Price, 
Send for Pamphlet. 


The W. C. LEFFEL CO. 


Greenmouat Ave., Springfield, 0. 


MAKERS 
OF 
WO0D-WORKING 
MACHINERY 
FOR ANY PURPOSE. 














~ CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensinz Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOGUE FREE. 
THE CONOVER MFG. C0., 
? 39 &41 CORTLANDT STREET, N. Y. 


< BEVEL GEARS, 


Cut Theoretically Correct. 
¢ For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 


BREHMER ‘BROS., 
440 N. 12th St., Philadelphia, Pa. |} 


DRY STEAM. 


Simpson's Centrifugal 
Steam Separator. 


For Supplying Ch an and Dry Steam 
to Engine , Dry Houses, et 














From \% oz. to 1000 ibs. Small Castings a 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAICUA, N. Y. 


LOW WATER ALARM 


Protect your Boilers 
and your Lives, 


Burn tess coal, and 
have the satisfaction of 
feeling safe, by using 











Place Separator as close to engine 
as possible, the steam taking a spiral ASHLEY’S ALARM. 
course between the threads causes ‘ 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small! holes oe It w il} prove a good 
to center of pis Steam can enter at investme nt. 
A or B, as nvenier may re ws 
also used in conveying steam lon Sih ‘ 
tances, for Steam iam ers D ry Hous , 
Water Gas Generators, and for all par ey pineering 0,, 
poses where Dry Ste am is neces sary. 


136 Liberty Street, 


(EYSTONE ENGINE & MACHINE WORKS. 

















: an a 
MANUFACTURER ns 
Pn OF IMPROVED 


CORLISS; STEAM ENGINES § 
in cuLl VARIETY 


[emecere Pian 


s FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 
ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


pees’ mani IRON WORKS CO. 


MEADVILLE, PA. 
=" New York, 15 € otinndt St. 
‘ Chic ago, 519 The Rookery, 


Sole Manufacturers of the 


"Dick & Church” Automatic Cut-off Engine 


Single, Tandem Compound, and Triple Expansion. 
Horizontal Tubular ard Manning Vertical Boilers. 


ENGINES 


| D toh ENGINE CO., 


PAINTED POST, N. Y. 
PLORePaN tet ives 
JULIAN SCHOLL & CO., 126 r 
GEO. D. HOFFMAN, 82 La 
H.M 


_—— 








—S—— 
ConTRACTS 
TAKEN FOR 





WAYN E ISBORO, 











(Tandem Compound.) 








AUT >M ATIC 


WESTON oc, 


om Wace’ 


HIGH PRESSURE BOILERS ‘Ges 


AND 


COMPLETE POWER PLANTS 


’ ANDCROSS 
LCE CR ee ee Tee ENG? COMPOUNI 


OUR GUARANTEE.WHO DARE MEET IT? 


The engine shall not run one revolution slower 
hen fully loaded than when running empty,and 6 educ- 
tion of boiler pressure fiom the greatest to that necessayy): 

to do the work,will not reduce the speed of engine one 
revolution. Any engine failing to meet this guarantee Fy” 
becomes the property of the purchaser Upon pdy-Aye 
ment of one dollar- Send for Catalogue. J Ho 


{141 Liberty St. New York. NY. 
Branch Offices, 412 Washington Ave. St.Louis, \o. 


£4 Tee CASE AUTOMATIC HIGH SPEED ENGINE 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 


The Latest Development in High Speed Engine Building. 
BUILT IN SIZES FROM 214 to 25 H. P. 


wea) Manufactured by THE J.T. CASE ENGINE CO., 


New Britain, Conn., WM. S. HINE, Gen’! Sales Mer. 


PIERCE & MILLER ENGINEERING CO., Seine Ag rents for New 
York and Export, 42 Cortlandt Stree 


ENGINEERING CO. 
NICE TOWN 
PHILA, 
49 DEY ST. 
NEW YORK. 


Elevators, Conveyors, Manilla Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
Dodge Chain, Howe Chain, ete. (Chicago-Link-Belt Machinery Co.) 





SCIPLE & CO., 





















AiR COMPRESSORS WITH 
Compounn Air Cytinvers, 
anv Compounn Steam Cy -- 





SOFT GRAY IRON CLSTINGS | 


| 


INDERS WITH MeverorCor 
Liss VALVEs. 


RAND DRILL C0., 


“ 23 Park Place, 

=» NEW YORK, u. Ss. 
bt ap . Monadno ok 
ig, Chicage Is “Ray 
136 Ith SE, "henvan: Ghee 
oke, Pr. Q., Can ‘ada ; Apartado 
830, Mexico ( ity. 


/ROCK DRILLS 


AIR 
COMPRESSORS. 


SOMERS BROS., 






nildi 





DecoraTED Tin Boxes, Third Ave., and Third St., Brooklyn, N. Y.. May 4, 


T. R. ALMOND, 88 Washington St., en. N Bing 


1893. 





Dear Srr—In reply to your inquiry re gardin ¢ your Right- .. gle Countersh aft w 
poder time we ane lupe altding in 1885, we are 
coupling in constant use since that time, and that it bas 
never had the least difficulty. with it ir 
months ithas run continuously since 
is now in as good a condition as when w 
plied with oil the wear is imperceptibl: Thine 
and is very rig sid in its setting Nianee tiuae 
he ar rand directly connecte a’ with the sh 
an a the driven line abo ut { 200, of 2-inch shaftin 


OF BOW Dy pleased to RepOes San 
given us universal s 
any 


that tim 


way, id by simply supplyir 
wi ith yut any kind of repe 
aaa it. By keeping its w rki ng t 
oupling is suspen a d to the iron co 
t shifted or moved a particle by a rpi 
at rig ht angle The drivi line being 300 fe 

Yours very respectfu + SOMERS Bros, 


' The HOPPES Tella red. Tale Purifier, 


Guaranteed to Prevent Scale in Boilers. 
_ Using any kind of water. Hard Sheet Steel Troughs. 
Easily Cleaned. 





ifs 








New Yorn City 
Agests warted iz every State. 








Fifth and Brttonwood Streets, Philadelphia, 





HOPPES MANUFACTURING Co., 
Send for Catalogue D- SPRINGFIELD, OHIO. 
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BROWN & SHARPE MFG. CO.,, | 


PROWVIDENCE, R. I. 


MACHINES FOR WORKING TRON AND STEEL. 
P SMALL TOOLS FOR MACHINISTS. 


Our machines and tools 
are made with the inten- 
tion that they shall be the 
best of their respective 
classes, and those exhibit- 
ed are the same in finish 
and design as the ones 
ordinarily manufactured 
and usually kept in stock. 






Exhibit on main aisle of 
Annex, left-hand side Sec- 
tion 13, Crane Columns 4 
46 and 47, World’s Col- 
umbian Exposition, Chi- 
cago, Ill. 

Visitors are welcome at 
sey our works, 


GRAND PRIX. 





Ena tanp—RBUCK & HICKMAN, 280 Whitechapel Road, L: sade E.| France—F. G. KREUTZBERGER, 140 Rue de Neuilly, Puteaux, 
Geruany—G. DIECHMANN, Ansbacherstr, 5 Berlin, W. (Seine). 
France—FENWICK FRERES & CO., 21 Rue Marte al, Posie, Cuicaco, ILt.—F RED. A. RICH, 23 South Canal St. 








NILES TOOL WORKS, 


HAMILIFON, OHIO. 


MACHINE TOOLS. 
SCREW MACHINES. 


For making all kinds of Set 
5 Screws, Tap Screws and Studs. 

Will do the work of three or 
four small lathes and turn it out 
in better shape. Send for spe- 
cial catalogue fully describing 
machines and illustrating sam- 
ples of work done. 





No. 3 SCREW MACHINE. 





Machine Shops of all kinds equipped complete. Corre- 
spondence solicited. 
NEW YORK, CHICAGO, PITTSBURGH, 
136 & 138 LIBERTY ST. PHENIX BLDG. LEWIS BLOCK. 








INCREASED SALES 


Show that our customers appreciate the 
value of improvements made in 


JENKINS PACKINC. 

It can be used again and again. Does not 
ROT or BURN out. Have you tried it 
recently ? If not, DO SO! Look for ‘‘ Trade 
Mark.’ JENKINS BROS,, New York 

Philadelphia, Boston and Chicago. 


GENKINS 
JENKINS STANDARD PAC! ANG 


T RANE 
ENKING YENKINS 
MARK MAR 


















BUILDERS OF 


METAL-WORKING 
Machine Tools 


FoR RAILROAD SHOPS, LOCOMOTIVE AND 
CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC. 

Mew York Office, Equitable Building. 
GEORGE PLACE, Agent, 


THE ACME MACHINERY co. 


LEVELAND, 0 
Manufacturers = 


ACME BOLT & RIVET HEADERS, 

Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


Prins? PREMIUM © CINCINNATI] CENTENNIAL, = 


NOTICE. 


It is being circulated that some machines Can do 50% 
speci ] machine 1/; more work than the Eberhardt 


GEAR CUTTER. 


A We have yet to see the one that does it; the facts are, we are 

cutting more gears, either cast iron or steel, where our 
machines are placed alongside of these other 
machines, We can refer intending purchasers 
to shops where these are running. 


BEMENT, MILES & 0, Philadelphia, 


















PAT, DEC. 
PAT. DEC, 4, 188% 
PAT. AUG, 25, 1985 


5, 1882, 








and another 


& We warn the consumer from purchasing 
)) intringing machines, Write to 


GOULD & EBERHARDT, 


NEWARK, N. J. 





The PRATT & WHITNEY CO., Hartford, Conn. 


——MANUFACTURE—— 


DROP HAMMERS, 


Punching and Trimming — Forging and 
Trimming Dies 


Die-Sinking Machines, Hand Bolt Heading Machines. 
ROLL GROOVING MACHINES FOR FLOUR MILL USE. 


a, Spiral Shear Punches, Solid Adjustable and 
Opening Die Bolt Cutters. 


Description and Prices Furnished on Application. 


Lhe Billings Hland Vise 


THE BEST VISE FOR LINEMEN 








Lrop Forged from Bar Steel 
Interchangeable Parts Parallel Jaws 
Flardened by Special Process 


The Billings & Spencer Co. 


HARTFORD, CONN. 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


UNIVERSAL MONITORS. 


-O 
IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 

















= 




















MANNING, MAXWELL & MOORE 


‘401-113 tomas ST., NEW YORK, 


Manufacturers and Dealers in all kinds of 


swears” TOOLS AND SUPPLIES. 


We carry the largest line of Tools and Eupylies in the City. 











W. FIFIELD | 
ENGINE LATHEs} 





on application. 


mi Mass., U. S. A. 






The Celebrated 
F. E. REED 
16-inch Swing 


FROM 17 tO 50 IN. SWING. 






Engine Lathe. ~~ 







e ** Tools can be seen in operation in 

“Manning » Maxweil & Moore’s Machine 
“Shop, Annex Machine ry Hall, World’s 
Columbian Exposition, Chicago, Ill.’ 


Cuts, Photographs and Prices furnished 


GEO. 








PRICES REDUCED 


a, W.8 L DRILL 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y.- 











J. M. ALLEN, Presipenr. 


WYMAN & GORDON, 
WORCESTER, MASS. WM. B. FRANKLIN, Vice-PREsIDENT. 
F. B. ALLEN, SeconpD VICE-PRESIDENT. 


DROP FORGINGS. J. B. PIERCE, SECRETARY & TREASURER. 
SPUR- AND SPIRAL-GEARED 


(‘““SELLERS’ MOTION "’) 


ANE 


MADE BY 


The G. A. GRAY CO., 


477-483 Sycamore St., CINCINNATI, O. 


SEE 


OUR ADVERTISEMENT, 


PAGE 18. 
THE HENDEY MACHINE COMPANY, 


TORRINCTON, CONN. 
















20 SIZES. 

From 22/’x22’’ 
to 96x72” any 
lle ngth. 











Manufacturer 


J.M.CARPENTER Beg TTI titi tt) “— 





_ . This is the machine that is cutting (with rare 
— exceptions) all the Electric Motor Gears. 





PAWTUCKET.R.|I. 





APS & DIE 
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